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eELMARE- The purpose of this work was to investigate the
e_feft of replacing most of the fat with fiber in cooked,
s C : o
O;lelon type sausage models.The results show that addition

fiber has a positive effect on the water holding

gi?iféﬁyv_buﬁ even at a repla;ement rate of half{of th? fa?,
tEYt‘i§su;ted in sausages with a softer and less efast}c
nog f{i« When sausages were heat treated up to 95C, this did
of f%kﬁft the cooking 1oss very muchﬂcyeral%, replgcement
i Q%  least - one forth of the fat with fiber did not

fjsi?tidlly change the .pFoperFies of the sausage, SO pea
C;l‘* Seems to be a promising ingredient to be used in low-
“10ry meat products.
izTingfTiON: The significan;e af fat apd fiper in thg diet
w51VL1l established. Thus the lack of fiber in the diet as
resﬁ as high contents of especially animal fats 1s made
Ponsible for many diseases in the Western World (1).
3ni3mer demands for more healthy fgods have ?een taken up
Wit}df- §00d industry through marketing of various products
- Digh content of fiber and/or low fat content. However,
uﬁz addition of fiber to meat products is still fairly
. Ommon,
;22 }foiaﬁion of fiber~rich_fraction§ from hulleq peas gas
farulLeu in fiber products with ;unctlongl properFles, whlgh
DOO“?Kéeed the traditionally gvallaple fibers. This makes it
tgutlb%e to use fibers as an ingredient and at the same time
Th&cn?lCh the product. . . _
replpfr§ose of this 1pvest1g;tlon has been Fo examine how
quéigement of fat with fiber gnd water 1nf1uence§ the
% lonal properties of an emulsion type sausage subjected

Lo : g
Various conditions.

UATERIALS AND METHODS:
e;i%%?tiOH of nmeat emulsign and sausage model.?he mgat
vEry&%on was prgduced_accordlng tora very ba§1c recipe, with
Mayy Lew ingredients in order to avoid ?he influence of too
ingrmd_?xﬁraneous factors .on Fhe. final resultsu‘ The
Saltw 1§nt$ were lean pigmeat trlmmlggs, ?ack—fat, nitrite
Ak (}we. salt containing 5 ¢ sodium nitrite per kg.) .,
Con{;' ng and a commercial pea fiber product with a fiber

€Dt of 47 per cent.
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Visible fat was removed from the trimmings

and fat was diced and chopped individually. All ingredients
(except water and ice) were chilled wvernight, and the
ingredients were then ground and mixed until the emulsion
had a temperature of 14-16C. The emulsion a3 then stuffed
in artificial casing (@ 25mm). Weight and length were
measured 1in order to attempt to produce sausages with
uniform densities. The sausages were finally inserted in

polyethylene casings so that moisture could not be lost or
gained during heating. The Sausages were heated in an
ordinary water bath. After heating the sausages were stored
cvernight at 2C.

The following anayses were made: pH, measurement of cooking
loss,centrifugal 1loss, as well as texture determinations.
Determinations of protein, fat and moisture were also made.
Three experiments were made. An outline of these are shown
in the table below: ;

Experiment no. 1 2 3
Fiber content (%) 0=—0:55=1-2~3 2 = ’ 2
Water/fiber ratio| 6 4-5-6-7 f 6
Cook temp. 756 15€ j IS5 or 95C

Table 1. Variations in ingredients and cooking temperatures
in the 3 experiments.

Experiment 1 was done in order to show influence of
degree of replacement of fat with fiber ind water, as well
as the effect of chill and freezer storage.

Experiment 2 was done to show the influence of altering the
water/fiber ratio.

xperiment 3 was done to show the influence of high cooking
temperature. :

Measurements of cooking loss, centrifugation loss, water
holding capacity and texture have been described earlier (2)

=R

RESULTS AND DISCUSSION:The results of the three experiments
are tabulated below: :

Fiber content,% 0 oL5 A 2, 3
Back-fat replaced, % 152 24 4§ 3
pgﬂ b .60 5. 59 5 .65 —5.68 5.69
Water in sausage,% 59.9 64.3 66.3 1202 76.5
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No Storage 50 Hand 55:..4 58.38 9.0
N
\hzu storage 50.2 53.1 54.3 57.9 57 .5
F" -;—;j:.‘- ~~~~~~ i
Feezey storage 475 45.7 49.2 50..3 A5l
Yielq stzzgéthu
ﬁ/SQ~Cm_
O Bt S
Storage 12.6k 11.91 8.7m 1 :5n 6.10
e
“M111 storage 14.20 - A1338p ° 10.0q - 9.8q 8.1r
?\i§2tl storage 1288/ 10sp, 1 1003450 11,4k, 1 9.3n
Elasticity
ﬁ/SQ-Cm.
"C Storage GG D Ta.bd 0.2 L YEAE . 1304
Fgf““**-~—~ s
11 storage- 59.8¢: - 30 v P95k - <Bl.4% . 18:%s
LR s 7
\‘GGZer storage 29.0w 31.1v,w 26.0x 30.4w USRS <
Ta e o 2 ‘
Cb?i? 2. Influence of fiber content on properties during

are .aﬂﬁ freezer storage.Values with different lettersuffix
Slgnificantly different (p=0.05)
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Water/fat-ratio 4

Bi(k“iat eplq(ud

% 25 42 49 S

PH of emulsion 556 S5 s S5 S

W-ntlltuqal J.P

% 10.9a 14 .2b 11.648 L 2. 23
Water fU‘ljln;

SapAasT by 1 S e S 58 .°¢

El‘Sthl?”
sg.cm

Table 35 InflUunC¢ 10 and properties.,
Yy Q. {. >
i

Fiber content is 2%
f o~

Cooking temp. ,C
Cooking loss. % - 6.2a
Centrifugal loss,% 8. 3b
VbR g reaBates it Baac

‘1cld Strc?& N/ﬁq S YisG

Eliwflclfy N/”j cm. B d 1 Td

Table 4. Influence of cocking temperature on
Properties.Values wit different letters:
[/

siqniticantly different (p=0.05)
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As will be seen fr om table 2, replacement fat y
up to 3% does no t aff t the coocking loss. Although there
obviously is a di tfw*wpf 1n welght loss between cnilled and
frozen samples, the lo in samples with same treatment
remains constant, regardile !

centrifugal losses increase with in
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\gain, freezing as such increases the loss, as could - be

2Xpected. The results of the measurements of water holding

Capacity are not very consistent, except that it decreases

sample is frozen. Generally, yield stress and elasicity

se on c¢chill and freezer storage, but increased fiber

ent decrease the results, 1.e. the sausages get less
and easier to break with higher fiber contents.

o
=

¥ 1 - . . & 5 %

T*'l( indicates that an increased water/fiber ratio, from
& T 7. does not affect the cooking loss, but both yvield
= L1 and elasticity decrease. If the cooking temperature
Tk

LS 1ncreased, cf. table 4, there is virtually no difference
t“ the losses, so at least up to 95C the final cooking
temperature is not critical for the quality.

C?NCLUSIONS: Tt is possible to replace at least up to 24% of
-he fat in an enmulsion type sausage without significant
Ci't‘*_»é"rioration of the properties. If replacements are Earger ;
this will result in products with lower yield stress and
€lasticity, i.e. the sausage will be less firm and elastic.
NOrmally a higher cooking temperature results in a decrease
in water holding capacity. Cooking losses remain unaffected
1f the temperature is increases to 95C in emulsion type
Sausage containing 2% fiber.
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