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rOCKGROUND: Comminuted meat products frequently COl’ltall"l high content of conm_actlve.z tlssue.l '.The
(21e of collagen in meat batters has been controversial (1). Because of. high hldrlophobJ.C}ty
li) Collagen molecules unfold during thermal processing and become posglbly associated with
o Philic phase. In order to observe further the role of collagen during thermal treatment
Ogna sausages with added beef collagen fibers were analysed for texture and stability.
°re':’Ver, histological slides from the product were stained with specific stain for collagen
QBJStUGy the changes within meat batter matrix. . _ .
ECTIVE: The aim of this work is to study by rheological and histological methods, the role

g intact beef collagen fibers in Bologna sausages (Brazilian style) manufactured at various
MEt Concentrations. ;
b THODS ; Collagen fibers (CF) preparation - Intact CF was prepared from beef tendon agec

:tween 4-5 yr old. Isolation of CF was carried out according to (3). i
praz!-lian style Bologna sausages preparation with added CF - Raw materials were analysed for
Qo°x}mate chemical composition (Table 1). Brazilian style Bologna sausages formulation
1nSISted of three fat levels of 18%, 24% and 30% with six CF levels of 0.0%, 0,40%, 0.8%,
sé %, 1.6% and 2.0%. Meat ingredients (Table 2), water (12_.5%), salt _(2.2%), 'starch (2.0%),
“nas°nings (1.0%), cure salt (0.3%), phosphate (0.2%) were flnelly‘comm1nu‘ted with Bowl cutter
Wager vaccum. Meat batter was stuffed into 70 mm impermeable casings. Pieces were cooked 1in
ty T Path at 70°C until internal temp. reached the value of 66°C. Samples were cooled down
pr°4°°C before storing at 5°C.
Bolximate analysis and pH, Stability, Firmness measurement, Fixation staining procedure -
O9na sausages were analysed for moisture, protein, ash determinations according .to (4). pH
tes determined directly in a pH meter. Meat batter stability was observed according to the
tochnique described by (5). Bologna sausages firmness measuremen_t was carried qutlaccordlng
beg he method described by (6) . Bologna sausage samples were fixed in Boun liquid 24 hs
REsore picro Sirius treatment as originally described (7, 8). ' S X .
br UL'FS & DISCUSSION - Proximate analysis - Collagen fibers (CF) - CF proximate composition is
em.:eln (78.8%), fat (9.2%), moisture (8.3%), ash (3.0) and hypro (8.13%). Th.ls hypro valpe is
Bgul"alent to 65.0% collagen (X 8.0; (9). Tables 1A, 1B,.1C show' the proximate analysis of
addm!na sausages containing 18%, 24% and 30% fat r_espectlvely. le.ferent levels of CF were
wh €d accordingly in every Bologna sausages formulations. Fat and.m01sture d.ecreased sliglitly
gren CF was added whilst total protein concentration obv101_1$1y increased its content due to
gad“al incorporation of CF. These results were obtained in every formulation. pH and ash
‘:tent kept constant values throughout processing. ‘ .
fa t batter stability - Fig 1A shows different behaviour according to the gradual increase of
Yy Content in the formulation. However with 30%, meat batter was less stable even with
be at1Ve1y high content of CF. These results showed that up to 24% fat, meat batter sgemed to
of Stable even with high CF content. Meat batter firmness - Fig. 1B shows the gra@ual increase
of Ologna sausage firmness concomitantly to the sequential incorporation of CF independently
th at content in the sausage formulation. Obviously higher the amount of fat more Fender is
Cop. PFoduct and the texture would increase as more CF is added into the formulation. When
oy Paring Figures 1 and 2, the amount of incorporated 1.2% CF seemed to be the best
cgnc?ntration of collagen for meat batter stabilization and tgxture under the processing
Wiy itions carried out in this work. This value represents aproximately 2% of total collagen
arehi,n the product and 15-18% of collagen in relation to total protein content. These results
Say in agreement with the data reported by (1). Microscopial studies - Under the Bologna
levsages processing conditions collagen gelatinizes. .The ch'anges oFr " CF at'mlcrostructural
baeel is shown in Figs 2A, 2B, 2C, 2D observed by light microscopy. In Fig' 23, t‘he dark
glotground is the unstained meat batter matrix and the 1ocatlon_of muscle flpers proteins. Fat
Sty Ules are uniformly observed while few endogenous collagen fl_bers are notlged as red colour
eroined with Picro-Sirius stain. Starch granules are seen as bright colour with a well parked
mats§- In Fig. 2B, meat batter section with 1.2% CF, Fat Globules _(FG) are seem within the
8y TiX. More stained CF are noticed and FG seem to keep their unl'_form.shape._ A Rig 2Cj
&phtal}tial changes can be observed. FG lose their typical sl?ape turnl.ng into splnd]:e anq non
diserlcal shape. This fact indicates the presence of excessive quantity of connective tissue
ShrUPts the matrix homogeneity (10). Meat batter disruption is probably caused by the
prolm.(age of the proteins matrix. The other factor could .be when the _amo\..mt of.extractable
Qy, tein is low collagen molecules will agregate decreasing the matrix 1ntc_agr1ty and the
¥} Sequences is irregularity of its components shape as seen in Fig 2C. In Fig 2D, collagen
fonrS aggregate to form collagen islet (bright red color) turning the FG shape into spindle
Qggg" The zone without excessive CF, FG seem to have regular shape.
&tablgUSIONS: Bologna sausage firmness was higher at higher CF levels. Meat' batter sl}oyed
Wit 1lity depending on fat level. Up to 24% fat level meat batter showed a linear stability
th, h the gradual increase of CF. Microscopial studies reveal that at higher amounts of CF
Ang Meat batter is unstable. The instability seems to be due to shrinkage of muscle proteins
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Table 1. Proximate analysis of raw materials

to manufacture Bologna sausages(%) Table 3B - Bologna sausage manufactured
----------------------------------- with 24% fat
Beef Pork Jowl B U T e e e e e s e e e S S e e e
MDM \CF(%) 0.0 0.4 0.8 1.2 1.6 2.0
Moisture 64.0 25.°5 64.6 T e e e e -
Protein 1804 5.8 1250 M01sture(%) 561 555 40578 54.9 54.8 54.8
Fat 16.9 67.6 gt Fat(%? 26,123 7 25, 257 24,2, 2354
------------------------------------------ Protein(%) 12.5 12.8 13.5 11.7 12.2 13.1
< r X : Ash(% . s 3

Table 2. Meat ingredients in each formulation Colia;en** i g i f i 3 i'g g'g g'g
----------------------------------------- PH 6.6 6.6 6.6 6.6 6.6 6.6

* Average of six samples analysis

Ingredients(%) .__18 ______ _24___ __ 30 *% |
Beef 55.0 41.8 26.6 YRE? A 8004199
Pork Jowls 6.8 2050 351
Poultry PMDM 20.0 20°0 20.0 Table 3C - Bologna sausage manufactured
————————————————————————————————————————————— with 30% fat
Table 3A - Bologna sausage manufactured ——~~°~ ;E;z;;-S-a_-5-;—-a-;—-z_;--;-g-_;_a

with 18% fat

Moisture(%) 52.9 53.3 50.5 50.5 49.5 49.9

____}Sf_{fj__9;8___E;f___E_f___}_f___i_f__f_?_{ Fat(%) 32.1 32.4 30.9 29.5 30.3 30.4
Moisture(%) 62.4 64.1 64.1 63.4 61.2 59,8 CFrotein(%) 10.6 11.7 11.0 11.5 10.9 10.9

Ash(%) 5, 8o, 513,81 5y, g0 Regs 2 300
Fat(%) 18.3 17.2 14.5 16.1 16.7 15.2 ASH( sdon Bio 5108 v ias
Protein(%) 12.3 13.6 12.9 13.0 14.7 15.4 bt dor o §7°2.0 "2.3 5%
Ash(%) FBanat il BlePs ofal sotilhns Jolnntmn-sspelof. o 12t o it  Derioger SEEE
Collagen®* ] (2715 “1°8"° "2.0,. 2.3 . .2, p e g
pH g 6.6 6.6 6.6 6.6 6.6 6 g * Average of six samples analysis

%% Hyproix"8%0%(10)

* Average of six samples analysis
& Hypro. 2-8.0 (10
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Fig.2 - Bologna sausage sections showing its constituents stained with

Ao o e I el Sy picro-Sirius. A,B,C sections containing 0.0%, 1.2%, 2.0% —k
LTSS respectively. B-CF distribution within meat batter matrix (dar

zone) containing regular FG shape. C- Excessive CF (bright re
Fig 1 - Fat and collagen fibers intcraction on meat batter instability (A) and firmeness (B). color ) FG-sh ape into Sp'l ndle- shape . D- Section showi ng coll agen

islet formation and FG spindle-shape and a non excessive CF
zone shows regular FG shape.




