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CastratidDeb°ned Sh°Ulder fr°m buffal° entire males (i), from buffalo cull cows (ii), and from 
Proces 6 ZSbU Cattle were used as main "»eat raw-materials in Frankfurter type sausages.

; althouJhn! l0SS6S ran9in9 fr°m 11,8 t0 13,3% did n0t differ ^gnificantly among sausages, 
V s  reie °Utfal° — ages presented greasy surfaces. Emulsion stabilities on cooking measured 
[ SausageaSed.liqUid W6re l0W6r f°r buffal° sausages (i) and (ii) (around 11.0%) than for beef 
| in youJ (iii) <6-5%)- The expressed juice contents ranged from 48.6 to 52.4%, and it was higher 
| animals9 bUffal° (1) sausage, and differed only between buffalo sausages. Sausages from young 
<neasUrg WSre leSS G ntl th a n 0X111 buffalo cull cow, measured objetively by Warner-Bratzler shearing 

i and jur nt- UndSr organ°leptic evaluation on a scale from 0 to 10, 5 as ideal for firmness 
I <4.0 and1"683' and 10 f°r °ther attXibuteS' the sensorial firmnesses were lower for young animals 
LSc°redni 5'7 f°r bUff3l° and beef' resPectively) than for older (7.0). Young buffalo sausage 
rout 0nl„ ° ^ r ln flavor (6‘7) than buffalo cull cow and beef sausages (7.2 and 8.9, respectively), 
Pte 

; alth

Onlv ------------ J-capetuveiyi,
sent rSt SC°re differed significantly from the last score. Young animal sausages
h 6d higher texture homogeneity (around 8). All sausages were acceptable
°ugh buffalo sausages scored lower than beef.

(5.8 to 7.2),

of 18
i n

i n'D0thsUotlOn: CARPENTER (1988) reported the utilization of buffalo and bovine (bulls „ 
ttheir b°f age) meats in sausages and concluded that there were no detectable difference in
j ftom lelnding capacity, emulsion properties, texture, firmness or flavor between wieners (made
cV oiean brimming standardized to 30% fat) from water buffalo meat and from wieners made iron 
f0r hiSbS beSf’ CARPENTER at al. (unknown) concluded that meat from buffalo carcasses not usedJ s0lTle 9 6r price retail cuts can be used effectively in a processed product.
that ^Ubllcations have stated that buffalo meats has different characteristics from beef and-  — -— ~ j-a. win u c c i  cu iu

19861 3 ° f  y ° Ung a n i m a l s  d i f f e r s  f r o m  o l d e r  (VALIN e t  a l . ,  1984; ROBERTSON e t  a l . ,  1984 a n d

t t a a ; .  . CSn b e  e x Pe c t e d  t h a t  t h e  u s e  o f  b u f f a l o  m e a t  w i t h  d i f f e r e n t  c h a r a c t e r i s t i c s  r e p l a c i n g

>6).
Thus it
a<3it

Cu nal meats as raw-material in emulsion type products need some technological adjustments 
e u arly when critical formulations are used.
in m°dUCti°n °f emulsion byPe sausages is the second (after "charque" with 82 thousand tons)

‘eat industry activity in Brazil, with 69 thousands tons annually 
as rav__ _... -

Par t i  

Us Usually, the meats
°Perat. raw~materials are from forequarters and those obtained from slaughtering and trimming 
\  S'
bUffaloIstX-e °f thiS W°rk WaS t0 SValUate Frankfurter type sausages formulated with meat from

hat
°f different lots, representative of those for meat purpose, compared to beef.

e r i a l
4̂ and Methods: Raw-materials and formulations: Deboned shoulder from 2 lots of buffalloesmonth - — —
01(3 castS °ld 6ntire males (i> and more than 15 years old cull cows (ii) and one of 3
CDrriPonetrated ZSbU b°Vine — 311 at the normal age for meat purpose were used. 
StarchS2tS USSd ln 6aCh formulation were Pork shoulder 13%, salt 2.34%, spices 0.74%, corn 
ioritiul %' sodium nitrite 0.02%, erythorbate 0.05% and tripolyphosphate 0.5%. Batters

years
Other

r Ih 
22:

2  ̂ aiiva Liipuiypnospnate u .d *. Batters were
two t^d t0 Contain 20% fat and a moisture protein ratio of 4.5 using pork back fat and ice. 

ials, batters were comminuted reaching a maximum temperature of 16°C, stuffed intoUttt\ ce]i ----------- 3 ~  oi j.d  u, szuirea into
ul°se casings, cooked to an internal temperature of 72°C, showered for 15min, and

ln y after being chilled to 10°C.
® i s
min' Pr°Ximate analysis and pH of meat raw-materials, batters and cooked sausages were 

d as recominended by KONIECKO (1985). Emulsion stability by PARKS & CARPENTER (1987) 
*fter t}yi6lds by weight differences between stuffed raw sausages and both, cooled sausage s

(1986) .
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Firmness as Warner-Bratzler shear force through the diameter of the sausage and through 0.51
ani .core diameter. Sensorial evaluation in firmness, juiciness, texture homogeneity, flavor 

overall quality with an 11 members taste panel using 10cm non structured scale.
The score 5 was considered ideal for firmness and juiciness and 10 for other sensorial attribute®'
The physical and chemical data were submitted to variance analysis considering 3 treatments,
replicates and treatment x replicate interactions. The sensory analysis results were evalua
according to nested-crossed design. When F values were significant (P < .05), Tukey's Least

Significant Difference Method was used to locate differences (P < .05) between the mean of

various treatments. *

Results and Discussion: The characteristics of meat raw-materials are shown in Table 1. TtieSe

results were used to define the proportion of each component to obtain the required 20% 
and 4.5 moisture-protein ratio.

fa t

Table 1* Proximate analysis and pH values of meat raw-materials for buffalo and beef s a u s a 9 e

><Percentage
Raw-material PH Moisture Protein Fat

Mean S.E. Mean S.E. Mean S.E. Mean

Entire male 5.84 73.0 0.3 19.5 1.0 4.6 0.4 1.0
Cull cow 5.60 75.8 0.3 16.9 0.7 4.2 0.4 1.1

Bovine-Deboned shoulder
Castrated male 5.5 75.4 o N> 18.8 1.1 4.8 0.5 l . U

Pork
Deboned shoulder 6.0 68.8 0.2 18.4 0.4 11.7 0.2 l.i
Back fat 6.3 12.3 0.3 3.0 0.1 82.3 0.6 0.2

3 replicates * 1 replicate S.E. - Standard error of the mean.

The results of the determinations during sausage processing were shown in Table 2. 

Table 2. The pH, emulsion stability and process yield of buffalo and bovine sausages.

Sausage
PH

after
cooked

Emulsion stability 
(% released liquid)

Losses
Cooking Total VisUaJi

Mean Mean Mean
Buffalo

Entire male (i) 6.42a 11.lla 10.45a 13.32a
Cull cow (ii) 6.4 la 11.22a 9.80a 11.81a

Bovine (iii)
Castrated male 6.40a 6.54b o00 12.04

S.E. 0.24 0.44 0.47
M - Mean.
S.E. - Standard error of the mean.
Means showing different superscripts in the same column were statistically different. 
++, +- and —  « moderate, marginal and absent greasy surface.

Among evaluated parameters, emulsion stability was lower in buffalo sausages determined a®
&

percentage of released liquid from cooked batter, with 11.11, 11.22 and 6.54% for ( ¿ ) •
di

ct1

and (iii), respectively. However processing yields measured as weight losses did not ^  

statistically among sausages. During the removal of cellulose casings it was observed
g '

there was a visual separation of a small amount of gelatin/fat between the sausages 
and casing giving a greasy appearence. This feature was not observed in beef sausage.
The objective juiciness as percentage of expressed juice, and firmness by shearing 
sections (both, whole and 0.5in core diameters) are shown in Table 3.
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in Table •» nK ■
nd ' Iiective juiciness and firmness mean values of buffalo and beef sausages.

e* ^Usages
Firmness (kgf/cross section)

Juiciness
(%) Whole section 

(22mm casing)
Core section 

(0,5in diameter)

of Entire male (i) 
Cull cow (ii)

52.4a o 00 o 0.21b
48.6b 1.30a 0.28a

(iii) 50.9ab 1.18b 0.22b
0.7 0.02 0 . 0 1

error of the mean.
>5‘ lng different superscripts in the same column were statistically different.

^  Sausage
|fr0m y°ung buffalo (i) produced a higher value of 52.4% of released liquid different
fr. CUl1 COW with 48 -6%- Bovine sausage produced an intermediate value but did not differ 

d  0b ™ buffalo sausages.
I (iJJp1Ve firraness without an outer layer effect did not differ between young animals (i) and 

e a c h  b U t  dl<3 d i f f e r  f r o r a  o l d e r  <A i>  that showed higher firmness. Whole sausage differed from 
i vaiUe°ther' l0t (- ) being less firm' followed by (iii) and (ii), the older showing the highest
I  The
eval b3ective firmness evaluation of whole sausages showed the same results of objective
saUe atlon' W1th sausages made from young animal being close to the ideal (Table 4). Buffalo

x <Hffer scored lower in flavor but, it was marginally better for (ii). Although statistical
i ence was observed in objective juiciness between (i) and (ii), subjective juiciness did

0t d i f f e r  h «. —lnt ^   ̂Between sausages. Texture homogeneity scored lower for (ii) indicating a highei
hut
*moun t  ---------3 ---------------- ----- i - « » . . j  l u n c t  i u i  u i i  i n a i c a u n g  a n ig n e r

 ̂ °f large connective particles. Overall quality did not differ between buffalo sausages,
°red less than beef sausages 

TabiG 4
Organoleptical evaluation mean values of buffalo and beef sausages.

tlre males (i) 
Cull cow (Ü)

&0vine

f e ï î i ï & .S E . - '  “  —

Juiciness Firmness Flavor Texture
homogeneity

Overall
quality

5.0a 4.0e 6.7b 8.2a 5.8b
4.0a 7.0a 7.2ab 6.8b 5.8b

5.0a 5.7b 8.9a 8.1a 7.2a
0.3 0.3 0.4 0.3 0.4

lctured scalle"f ?)*PerscrlPts in the sane column «ere statistically different.
Of 10cn, ideal score 5 for juiciness and firmness, and 10 for other attibutes.

* ' “"« » S io n , s ,
usages containing buffalo meat produced lower emulsion thermal stability compared

1 °htig buf^ ageS- Sensorial sausage firmness was affected by the age and species of the animal.
l!i atUmais „ ° meat sausa9e was less characteristics in flavor compared with sausaqes from olde1 p ana

to
V,

Ho-

and for ... ^ ° 1"LUUl
°duced iOWe Same age beef sausa9es. Buffalo sausages either from young or old animals

wer scores in overall quality compared to beef, although they were still acceptable.>wever f ---- ^---- Qiuiuuyu uicy were sri±± acceptaoie
1 ne°esSary tQther studies are needed to define the magnitude of the technological adjustments 

improve acceptability of buffalo meat as raw material for emulsion type products.
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