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I^QDUct

°rW!n' ,982)'”'“ ^  “f a “uurue "eat ana skins is steadily increasing in many parts of the worl
< ? bb*t m;;t ?or heScredit, ' At present Very «»• -f0f, ta ®eat „ the Production of processed products such as sausages. In Mexico the annual ne
C hPt-°ae3s e d ° r r Pii0n k S l0” 31 8-5"kS <dU U  PuenLe' ,93i)d  a"d there is a growing demand"
Th 98 babbit” woi?dUhein ^  i"corP°ration of meat from relatively littlf used species

few s ’ W0Uld help to lnoreast the quantity and variety of meat products available.
nc°UraginUdies which have been carried out on the use of rab1""--- * j-

8 results (Lee and Cheong, 1981, Haga et^al, 1981).

.,«CTt0"

: r "  r i r ;  »  - »  w  » . . . . »

“aket, 6 results (Lee and Cheong, 1981, Haga et^al, 1981).

that1 ^ o r ^ at tne organoleptic quality of frankfurters made with rabbit meat was
**6 functional °r ° hOSe ma 6 Wlth beef‘ Furthermore. Whiting and Jenkins (1981), indicatea 

" ‘"del Processing properties of rabbit meat, such as water holding capacity, were at
t0 those of beei when used fnn franL-f.inh _: _ _ T, ......The substitution of rabbit meat

r0i* ~ eqU al f ^  , , * 0  —  w- w-' w* 1 aw w io u jcao , auon a s  v

N m 1« meat in Fn^li^h nnrk ^  ^ 5ranl<fUrter Production- Tha substitution of'rabbit me
at inol...'?gl fh P? k n3^-ageS 3howed that oonsumers could only detect rabbit meat in the

' to find ou °ant r  h 1 &hhi f0t 3t (̂ acD- « all aad d°ney, 1983). The present study
%k!iChiehon Chicken ha level rabbit meat could be substituted for pork meat in the production 

Vi s i o n  nrodu fau3fsf’ without altering the organoleptic quality. Salcnichon Sausage is a 
product, similar to Bologna, which is very popular in urban areas of Mexico.



MATERIALS AND METHODS
Materials j «ufg j*än6 u
Thirty New Zealand White Rabbits, from the University of Chihuahua Rabbit Unit, of livewei ^ fres
between 1.5 and 4.5kg were slaughtered. Their chilled carcases were dissected to provi 
meat. Lean pork was obtained from a local meat plant in Chihuahua.

Experimental Plan and Sausage Production ,_llv prepa^
Salchichón Sausages were made according to a standard industrial formula using c o m m e r c i a  J ^  20, 
curing salt and spice mixtures. Rabbit meat was substituted for pig meat in the ttie van0“'° ____ . _ _  __ i— „ i 1 ̂ TV> a i. I POui .«Icuring salt and spice mixtures, naouic uieau w «  ouuouxuwocv. .w fronl the valMO. 60, 80 and 100%, using 100% pig meat sausages as the control (Table 1). The meat meat ana 
rabbit carcases was minced and thoroughly mixed prior to inclusion. The rabbit meat, P » pa9Sed 
pork fat were all chilled and minced through a 1/8“ plate. These and other ingredien 3 at 72 c 
through a bowl chopper, stuffed into svnthetic collagen casings at 7cm diameter and coo replica 
until the core temperatures reached 65 C. The sausages were finally stored at 30 C. 
processing runs were carried out

Analyses t"hod
Proximate analysis was carried out according to AOCS (1930), salt determination b^ th% m®£ing yield 
Belcher and Nutton (1970), and water holding capacity after Wismer Pedersen (1959). too d wat«r’ 
was measured by weight difference, pH with a Corning meter using lOgm samples in de'| were {
and shear values on i" core samples using a Warner Bratzler Shear apparatus. All ana y  ̂panel
hied out in triplicate. Non visual organoleptic quality was estimated using a traine 'teSt t0 <
'16-20 persons employing a triangular comparison test. The panel were blindfolded for chemi°al m
avoid the influence of colour variation. An analysis of variance was carried out on ular taa
physical parameters analysed and treatment differences estimated with Duncans test, 
panel data were evaluated with a simple Binomial Test (Steel and Torry, I960).

Results . , - tm% and biS
Sausages containing rabbit meat were only identified by the taste panel at levels o
.(Table 4.) tfie treat'
Cooking yields, water holding capacity, and shear value did not vary significantly alcantiyatsr noiuxng Lajjai-j. tj , «11« “utai ,u J 0 . •
ttents [Table 3). pH values although not showing an overall significant trend were sig 
higher at 80 and 100% levels of rabbit meat inclusion (P = <0.01).

° . i n  th®
With regard to chemical analysis moisture content was found to be significantly 1°wer y siSnl 
100% rabbit meat inclusion levels (P = <0.01). Protein, ash and salt contents di no 
cantly (Table 2).

80 ? £

, very,a6 _ait
ItSwould°appear from the results that rabbit meat can be included in Salchichón type the ^
high levels, without significantly affecting organoleptic properties In the P ^ e n

at3'itsit«
meat sausages were only identified at the ou/„ or nignet ^  ■ - were v
English pork sausages by MacDougall and Jolley (1983), sausages containing rabbi pane-
onfy when the level exceeded 75%. The rabbit meat sausages were considered by the .Jf „ot t.^ ff r 
jeing acceptable at all levels of inclusion. The triangular taste panel analysis di leVCis ^
account the colour differences between the various treatments, the sausages with g ^  pad aD'
rabbit meat being noticably lighter. The sausages containing higher/^velv 1 aanercharter ° & 
fat content and a reciprocally higher moisture content due to the b^atively ieane g caP
bit meat (Lipinsiky et al 1973). In the present study the cooking yields and water re®»* jr.
were not significantly altered by substitution of rabbit meat. This is in kfurters- V  ,
claimed by Whiting and Jenkins (1981), who substituted rabbit meat for beef in fra a3 lti „
elusion of rabbit meat at higher levels did not however increase the pH of the<Tn of coo***
study by MacDougall and Jolley (1983). There is clearly scope for the production ^ g t„a 
type sausage, such as Salchichón, substituting pig meat for rabbit meat, without 
leptic properties and without affecting the physical processing charactenst.■ cs.
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TABLE 1 : Formulation of Salchichón Sausages Using Different Levels of Rabbit Meat

Experimental
Treatment 1*

% Rabbit Meat
% Rig Meat

0

100

20

80

90

60

60

90

80

20

100

0

M n
*D*: Lean meat formed 65% of the total sausage formulation, which also included 

14% pork fat and 14% water added as ice.

* Control



TABLE 2: Proximate Analysis and Salt Content of Salchichón Sausages
Formulated with Rabbit Meat. Mean Values with Standard Deviaticns
(m = 9)

Level of 
Substitution 
with Rabbit 
Meat (%)

n i  1 ' is a s 'iq  b n s e j» . •• j l  ■ »  J i d d s '  T o  n o l i s e

Moisture (%) Fat (%) Protein (%) Ash (%) Salt (%)

0 (Control) + 59.16
0.82 + 21.19

0.59 + 19.58
1.63 + 3.66

0.65
+2.13

0.52

2p 59.28
0.H2 + 21.26

1.68 ■f 19.83
0.93 + 3.28

0.15
+

1.92
0.03

9o + 60.80
0.77

21.25
1.93 + 19.83

1.69 + 3-93
0.19 , +

1.93
0.17

60 ♦ 60.59
1 .1 2

20.55
1.95 ♦ 15.39

1.99
3.76
0.92

+
2 .12
0 .11

80 + 61.73
0.29 + 16.15

0.06 + 15.78
0.56 + 3-52

0. 11
2.09
0.23

100 + 62.53
0.81 + 16.92

0.81 + 16.27
1.07

3.75
0 .11

+
1.96
0.16-

F Values 6.53** 9.97** 0.87ns 0.09ns 3.7 1ns

** : P = <0.0 1¡ ns: not significant

TABLE 3: Physical Measurements Carried Out on Salchichón Sausages
Formulated with Rabbit Meat. Mean Values with Standard Deviations 
(n 1 »

Level of 
Substitution 
of Rabbit Meat 

(%)

ddokihg
» I »  a
(ft '

iater
Iolding 
Opacity 

(%)

PH Value
Shear
Value

(kg)

0 (Control) + 91.12
2.12 + 20.91

9.56 + 6.97
0.15 + 0.35

0.00

20 ♦ 92.ÍÍ
1.82 +22.62

0.57 + 6.92
0.25 + 0.23

0.03

90 + 89.81
1.99 +22.29

3.19 + 6.26
0.02

0.90
0.07

60 + 89.91
2.68 + 18.92

9.99 + 6.39
0.28

0.36
0.07

80 ♦ 89.33
0.95 + 15.79

2.59 + 6.79
0.02 + 0.91

0 .10

1 bo + 88.33
0.95 + 19.92

2.96 + 6.73
0.01 ♦ 0.90

0.13
F Values 0.10ns 2.26ns 3.85ns

ns: not significant



TABLE *1: Triangular Taste Panel Test Applied to Salchichón Sausages 
Formulated with Rabbit Heat Against Control Sausages 
Formulated with Pig Meat

Detection of
Sausage Comparison Odd Sample in 

Triangular Test 
(Correct/Total)

Significance

100 % Pig
20 % Rabbit 8/20 ns

100 % Pig
40 % Rabbit 3/16 ns

1 : un& bsnsqo
100 % Pig

10/1660 % Rabbit ns

100 % Pig 
80 % Rabbit 17/20 ***

100 % Pig 
100 % Rabbit 16/20 *#

***: P = < 0.001 
**: P = < 0.01
ns: not significant
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COLOUR STABILITY OF VACUUM SKIN PACKED FROZEN BEEF

D-B- MacDougal1, N.F. Down and A.A. Taylor 
A. RC Food Research Institute - Bristol, Langford, Bristol, BS18 -7DY, UK.

CUf,r INTRODUCTION

a'h?w the?rmcentrlli«rnri 1" P ™ 10"91"9 the attractive appearance of packaged fresh meat cuts to 
9°od co o 1 £ * " ,  ?? ^ f ? h Mted °".the u5e of modified gas atmospheres to.. - good r n i' ■ J K.=Ko.awiu.i lias cuiicentracea on tne use or modified gas atmospheres to

’h 1s frozen but '° °9'Ca stability. Greater stability can be achieved with meat
• The atirL’t • th i ’ ,P°0r aPPearance has limited retailing largely to specialised freezei

id,■- and intfrn7enVmeItd — °ff"k?t 1s,due to oxymyglobin, the oxygenated form of the muse!

$eVe " metmy°9lobin* which is brown and much less attractive to the consumer.

Ul9 7 0 • ̂ Santamaria'9i gzn• °i c m  ’? fr0zen meat held under different conditionsij ' 1932-1 t Santamaria, 1970, Lentz, 1971; 1979; Tuma et al., 1973; MacDougal1, 1974- Kropf

f e l «  i ^ e  ?riess8at1owerSfrn;ennt9enerai’ that t*Jeirate of colour deterioration is affected 
^ i o r V i  ! , , S Zen tainPeratures, and is increased by more intensive
hi9her‘than 1000 1 ’ .  ! ! " ! !  !  th a t> ! ° r reasonable display life, illumination should

9 s in colour 1  M  w 1 w W1th hese condltlo"s at C. Lentz (1971) found appreciablein oiour after 1-3 days and pronounced changes by two weeks. H

^ CSu\^inenackinn f f ? ! " ?  °f haS 1mProved greatly, mainly with the Introduction of
0re Pch a way t h a A h l ^ f n  ™ lyn f,1’ns> These moderately gas-permeable films are applied

er>tatir.ny f  they fo,m a skin tight package which prevents internal frosting and allows
frozen in the red oxygenated state. As Iona as the meat has been allowed to




