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he Significance of the various ingredients in water binding and structure formation in a
heateq saus

the
th

age emulsion is not easily studied in terms of practical requirements in view of
complexity of the system, and is thus incompletely known.
1s study is to re
laboratory,

The aim of the method used in
produce as closely as possible the conditions of sausage manufacture in the
The method involves the preparation of 250 g batches of emulsion with different
Tecipes using an efficient kitchen cutter. The emulsion is injected into a 42 mm collagen
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Sing before being cooked and cooled in the normal manner. The emulsions contain an excess
of Water,

and the water binding is calculated by weighing following removal of the water and
Jelly rele

ased beneath the casing after cooking. In consistency determinations the emulsions
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© not contain excess water. This method allows one person to prepare more than ten

dairc
lfferent sausages per day at low cost.
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S the amount of water added was increased the water-binding capacity of the meat first
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howeq a8 slight increase for a constant amount of salt, but at a certain point began to
decline"

If the amount of salt used was added in proportion to the water added, the water-
b“!dlng C

apacity continued to rise more markedly and for a longer time than when the amount

°f sa1t was kept constant. As the amount of water added was increased, the sausage became
S . . . P =
ofter, As the amount of fat added increased, the water-binding capacity of the red meat
“NCreaseq slightly for a constant amount of salt. When the salt content was kept constant

the increase in water-binding capacity was slightly greater. An increase in the fat content
i
Mproved the consistency.
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he Telatjve water-binding capacities (g water/ g ingredient) of meat, connective tissue,
e skin, powdered mi1k and potato flour fell hyperbolically as the amount of the ingredient
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Die : ,
B Bedeutung der einzelnen Rohstoffe filr die Wasserbindung und Gefligebildung im erhitzten
rdt . ! ' : ‘

*8t dn diesenm komplexen System, was die Belange der Praxis betrifft, schwer zu unter-
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e ¥nd demZUfolge noch ungenfigend bekannt. Mit dem in dieser Arbeit angewandten Verfahren

Wurg \ :
y Versucht, die praktische Wurstherstellung unter Laborverhdltnissen anzugehen. Bei

beg 2
v e Verfahpen werden mit einem leistungsfdhigen Kilchenkutter 250-g-Brdtposten nach
ersehiedenen Re
a

uf herk@mmliohe

ere
hnung der Wa

zepten hergestellt. Das Brdt wird in 42-mm-Kollagen-Wursthiille geflillt sowie
Weise gebrittht und gekilhlt. Die Brdtposten sind iberschiittet, und die

£ sserbindung erfolgt an Hand von Gewichtsbestimmungen nach vorherigem Ent-
€rnen dey untep
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den Hilllen der gebriihten Wirste angesammelten Wasser- und Geleemenge. Bei der

£ bestimmung ist das Bridt nicht iberschiittet., Nach diesem Verfahren kdnnen von einer
s i i I . stel den.
bel geringen Kosten iilber zehn verschiedene Wilrste pro Tag hergestellt wer
Mit
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% nehmendem Wasserzusatz
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L'importance deg di fréventes mabicres premicres  dans la fixation de 1'ean et 1la formation de la siructure de 17

pate de sauncisson est, dans un ay«teme avssi complexe el dans la perspective des besoins pratigues, difficile
'

. - . <
apprécier et par constquent incompletement connue. Par le procéd? employé au cours de celte étude, on c'est

efforct de 1liser dans le cadre dn laboratoire une approche de la fabrication pratique du saucisson. Le proot f
permel, de }vrf‘p'nv\r au moyen d'un ecutter de cuisine efTicace des p(\rtiﬁn:: de 250 g de ym,r’ de saucisson sa2lon
diverses receties. La pate est inject@e dans un boyau an collagsne de 42 mm de diamdtre puis cuite ct refroidie
de fagon conventionnelle. Les pi\Hmw sont additionnées d'un excds d'eau et 1a rétention de 1'eau est &value par
1a pesfe de 1'cau et de 1a gelée qui se sont sfparfes sous la peau sprés_la cuisson. Pour 1'appréciation de 1a ¢
dae

' 2 S5 &
sistance,les pates ne sont pas additionnfes de cet exceés d'eau. Par ce prm‘f-dﬁ, une personne senle est capable
préparer plus de I0 sducissons différents en une journée, 4 faibles frais.
X » . v . A
La qnnn(.lif‘ d'ean ajoutée augmentant, 1a capncité de rétention de 1'eau de la viande croit d'abord, avec une

quantité de sel constante; mais elle retombe & un certain point. §i le sel est ajouté en gnantité proportionnell’

a 1'eau ajoutée, 1'accro ment. de la capacité de rétention se prolonge plus fortement et plus loin qu'avec un®
quantit? de sel constante. La quanti té d'eau ajoutfe augmentant, le saucisson mollit. Ta quantité de graisse
sjoutée augmentant, 1a capacité de rétention de 1'ean de la viande rouge avec une (]nrml,it'& de sel constante
(‘ro'}i. quelque peu; et, la teneur en sel €tant maintenne constanie, 1'accroissement. est quelque peu supérieur

|

encore. L'augmentation de la teneur en graisse améliore la congistance.

Lia capacit? relative de rétention de 1'ean de la viande, des tiseus conjonctifs, de la peau de pore, du lait el
poudre et de la farine de pomme de terre (en grammes d'eau par gramme de matidre premiére) décrolt hyperbolique
i

i A . % o
ment lorsque croit la teneur en matiére premiere.!

0 ceolcTBaX CBA3HBAHWA BOAHW CHPbA AJA BapeHofl kombach

DEPO MYOJAHHE # MAPHTA PYYCYHEH

WHeTuTyT MAcCHOR TexXHOJOrMH MPH XeNbCHHCKOM yHUBEPCHTETE, . XedeCUHKH, PHHAAHIMA
3HauyeHWe pa3NHYHHX BHILOB CHPbA B CBA3WBAHWM BOJH, a4 TAKKE B OQOPMICHHYN CTPYKTYPH HArpeToro
koabacHoro gapma B Hacrosunelt komnuexcHaft cucreme, H3 TOUKH JPEHUA NPAKTHEND, ARIRCTCHA TpyaRo

M3yYaeMHM ¥ CJEeJLOBATeNbHO HEJ0CTATOYHO MCCHAELNOBAHHEM. C [CMOMBK METONA, HCNOALHIYEMOTD B HTOM

AccnenoBaHil, CTPEeMHJIUCE K I'lpl‘lﬁl”{}f’e}”’llﬂ HRATOTOBIEHHA konfacu Ha NpakTure mMpy J )’(4)[\"i‘l‘t"lx-ﬂl"" yoaes

BHAX. HacroAmUM METOJOM MPUTOTOBAAKNT C IMMOMOMLIO 3PPEeKTUBHOTO KYXOHUHOT'O KyTepa 250~r pAMMD BRI

napTHu (h;ipm'a nec pasHlM pernenrtam, ’T’(lpl!] !ll“p”ﬂ,lw]”l}(‘"l', KaK npaBpuiao, B 1§42 MMIVi KOJIareHosBym KUNIKY ¢
r

BAPAT M OXAARKALT. PApOy ¢ HINHUHHM conepxamHeM BOIH, TMDH YeM CHARLBANME BOAH HOLCUKRTALT 13

paBemvBanntt nyrem yganeHis BHAEAEHHHX MOCIE BapKd 1NOJI OCOJNOUKY

)CHOBAHUH sogu W okene, flpu
‘

HabJogaeTcd H3JHIHee CcOfepXaHne Badri. NOMONbY HACTORILCTC "

pPeleyi2HuH NJOTHGCTH B dwpm.yx HE

MOXET HATOTOBNATE CRume IO0-TH PAalibX COPTOR KOADAD

roga OfUH 4YelJOBEK ( HeOGOALNHMA pACXORAMH

B JIeHb.

Ilo Mepe noRumeHiA cofepraBilA BOIH ;avalia CHOCOBHOCTL CBAIHBAHNE BOAM HOMHOI'O BOspacCTald

PAHILAPTHHM KONWUECTBOM COJIA, HO HOT THTHYB ')IIL:":,I\V'.Ht'}[]ux": TOYKH, cnacat HGCTE TBASBHBOHKA BOLAN 1

yana NajaTh. Beiid KOJHYECTBO CONM XoHaBaHJIH HPONOPUHOHZILH Y RO OaReM CHOCOBHOCTH CBH
YeM He MBMOHHA koauvecTiBa coan, Mpn nowpnevidi

BAHHA BOALW nponoJxanca eme CHJIbLHEee H Jalhiie,

nepkalis BOAN xoffaca CMACMANACh. Mpu UOBHOEHWN COREP¥AHUA X¥Wpa, CHOCIOHOCTH CHAINBARNA I

KPAaCHOTO MACA € OBHKHOBC uHo#t Lo3MpoRKOH COAKH HEMHOIO Bouwpactafa, A [PH Hed3M HE oM 1 Py
*0NH po Gpnt HeMuoro 604 ). [MOBHIEHH CClepPRAHNA I J ( [LEDTHOCT

OTHocHTesbHasg CHOCOBHOCT! postt (r BOnM/T CHpbA) MACH, Wi EilOH TEaAHu, OCF 1
(08 45 MOJOYHO nopotika | KpaxXmua t Y i t £ i i i
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On the water-binding capacity of the ingredients of cooked sausage
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A great deal of research has been carried out into the water and fat-binding capacity of meat.
The functional characteristics of the other ingredients used in the preparation of sausage have
also been extensively investigated using various types of laboratory tests. However, cooked
Sausage is a highly complex mixture comprising several different phases, extenders and additives,
Mmaking it difficult to study the structure of this type of sausage in the laboratory.

In this study the small sausage method (PUOLANNE and RUUSUNEN 1978) was used; this involves
Preparation of the sausage on a small chopper and stuffing, cooking and cooling them in the
Normal manner. Using this method one person can easily prepare 10-12 different sausages per day.
This method is slightly closer to the actual manufacture of sausage than is the purely laboratory
Method, although a number of simplifications in the test arrangements have to be made compared
with industrial sausage manufacture.

Material and me thods

The emulsions were prepared as follows: pre-homogenised lean meat was chopped in a kitchen
chopper (Moulinex Moulinette, manufactured by Moulinex, France) for c. 15 sec. with salt,
followed by the addition of pork, phosphate and the gradual addition of water (ice). The final
temperature of the emulsion was 20°C. When ready the emulsion was stuffed into a 45 mn collagen
Casing (manufactured by Naturin-Werke, Weinheim, FRG), cooked for 30 min, at 74°C in a steam
chamber and cooled in an ice-water bath,

The basic mixture contained 40 g of shoulder of beef (fat content ¥10 %) taken from a young
animal, 40 g of pork (fat content c. 60 %), 2 % salt, 0.3 % phosphate and water (ice). The
Composition of this mixture was varied with respect to the ingredients according to the

test arrangements. When determining the consistency, a smaller amount uf water was added or
else 2 § potato flour was used so that the release of water did not affect the results.

Other ingredients were pork fat (fat content c., 90 %), the connective tissue membrane located
on the Longissimus donsi muscle (fat content c. 2 %) taken from a young cow, pork skin (fat
Content ¢, 5 %), non-fat dry milk (protein content 36 %) and potato flour (starch content 80 %).
The connective tissue membrane and pork skin had been mixed with ice (1 : 1) and ground fine

by Passing it through a colloid grinder (Stephan Microcut, manufactured by Stephan and S8hne,
Hameln, rrg),

After Cooling the sausages were skinned on the following day and the water and jelly present
Oh the: surface removed before weighing. The sausages were weighed at the various stages of
Preparation and the water-binding éapacity determined on the basis of the difference between

the weights of raw emulsion and the ready sausage.
The results were reported as follows:

1. The amount of water bound (WB) g water/100 g meat (lean meat + pork).

2. The relative water-binding capacity (RWBC) g water/g ingredient for each of the ingredient
contents being investigated. The result was obtained by subtracting the amount of‘water
bound by the control sausage from that bound by the sausage under study and dividing the
difference by the amount of ingredient being studied.

3.

The consistency in kg, by applying lateral pressure to the sausage using the piston of an
Instron device (manufactured by Instron Ltd., High Wycombe, England).

Ea . :
ch €Xperimental series was repeated 3-10 times.

Results
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f£at content (Fig. 3). As the amount of fat added was increased, the water-binding capacity of

B Vo inn ; 2 ;

he lean meat increased slightly for a constant amount of salt. When the salt content was kept
Constant the increase in water-binding capacity was slightly greater. As far as fat was

c Sea WBC w ] 4 1 5

Oncerned the RWBC was not calculated. An increase in the fat content improved the consistency.

I“CPeasing the amount of salt added seemed to make the consistency softer.

c - ! . k
=Ontent of connective tissue and skin (Fig. 4). In these experiments the salt and phosphate

Foncentrations were kept constant. Initially the connective tissue bound a small amount of water
dut for larger amounts of water the increase in :0

Water binding was small and the RWBC thus ws RWBC :
decreased as the amount of connective tissue
add.

12041.5

e€d increased. The consistency improved
1i 5 i ;
Nearly as the content of connective tissue

increased, Skin had the same effect as
Connective tissue. 10410

3.0

20
there is an initial increase in water binding '00F05
¥hich later slows down. The RWBC is thus also

hYperbOIicu The consistency improved almoust
}lnearly as the content of non-fat dry milk 904 0
Increased, The sausages with higher levels of non-

1.0

15 20

i s
at dry milk were non-elastic, however. The amounts 0 5 ‘0|H00
of salt . . ]
and
phosphate were kept constant in this Fig.U. The influence of the amount of

te . ; : z
St. The amount of water added in this test was connective tissue (#0Q) added or pork

ext % i * 7

“Xtremaly nign (200 9/100 g meat). As & result of < $kin (KKE) on the amount of bownd vater
1S the RWBC value is too high in terms of actual (RWBC O* ) and consistency (COW¥). The
by : s

Productjon since the control sausages broke up amount of water added 126 g/100 g meat.
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Fig.6. The influence of the amount of
hon-fat dry milk on the amount of " potato flour on the amount of bound
b?und water (WB # ), relative water- water (WB®), relative water-binding
Dinding capacity (RWBC O ) and capacity (RWBC O ) and consistency
Consistency (C€)). The amount of (C ©). The amount of water added
Water added 200 g/100 g meat for 228 g/100 g meat for WB or 100 g/

8§, Th .
€ Influence of the amount of

WB or 100 g/100 g meat for C, 100 g meat for C.
Pot s :
;;-§E9_§}gg§ content (Fig. 6). Potato flour was highly effective in binding water, and in larger
iy g el g oF . . .
tlties boung almost all the water. The curve showing relative binding by potato flour was

180 hypeyy,

i 1 the water was bound, Initially the consistency
lmpPOVed 13

©lic, even in the area where not al

nearly with the increase in the potato flour content, but in the area where the

emylg s A
o Contained 725 g potato flour the increase slowed down slightly. The amounts of salt

ang
Phosphate were constant in this test, Like with non-fat dry milk the amount of added water

as ex
tremely high causing unrealistic high RWBC-value.
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Discussion

Increasing the amount of water added to some extent reduces the water-binding capacity of the
meat by diluting the ionic strength of the sarcoplasm. If the salt content is kept constant the
water-binding capacity increases as the amount of water added increases (HAMM 1987). The
results of the present study corresponded well with the above results obtained by Hamm from
raw meat using the filter paper method. Increasing the amount of fat at first seemed to
improve the water-binding capacity, but no increase in water-binding capacity was seen for
larger amounts of fat. SCHUT (1978) suggested that the improvement in the water-binding
capacity by fat was due to the fact that the 1lipids, which to some small extent penetrate
between the protein chains, loosen the protein network and thus increase the water-holding
capacity. The results of this experiment also provided grounds for assuming that the salt added
to the sausage is perhaps partly mixed with the fat phase since increasing the amount of salt
does not affect the water-holding capacity as much as it does in conjunction with the addition
of water.

The other ingredients had basically the same effects in combination on water binding. The
increase in water binding was relatively greatest for the first level of additives, but
decreased for successive levels, The RWBC thus decreased hyperbolically as the additive
increased. This may be important when using linear programming, since this assumes that the
water-binding ,capacity is the same for all levels of ingredients, in which case the graph of
the relative binding is a horizontal straight line. According to this investigation a
horizontal straight-line graph is only approached with rather high levels of additives. As far
as the extenders - non-fat dry milk and potato flour - are concerned the relative binding in
sausage lies within an area bounded by a curve; however, this may also apply to meat, especial1y
when binding values are used in different types of sausages for different proportions of
extenders and with different amounts of water. This investigation showed indirectly that it if
very difficult to determine precisely the binding values for use in the commercial production
of sausages. It should, however, be borne in mind that in the industrial manufacture of
sausage the amounts of water added are not usually high enough for much water to separate.

The main difficulty is to obtain an acceptable consistency to say nothing of other organolepti¢

properties and nutritional value.
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