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SUMMARY
. The use for human food of all swine edible portions from
. ustrial slaughter, is an important task due to the low
Ommercial wvalue of some of them, such as soft fats,
Ntest ines, heads and blood.

Traditional portuguese sausages of high nutritive and
gaetronomlc value is a correct way to improve these low-
Yiced products.
of We have developed for use in meat plants, the technology
. three traditional portuguese sausages: "Cabecga de
ara*(Swine Head Cheese), "Morcela de arroz" (Blood and Rice
dusage ) and "Alheira® (Garlic Sausage).
a The products have been submited to sensorial,
" Crobiological and chemical quality control. They have
lTVealed a good stability under refrigeration, medium shelf-

fe, high nutritive and hygienic value.

INTRODUCT 10N

Traditional portuguese sausage industry uses to improve
al]l edible swine products from muscular tissues and fats to
Y~products. The different economical, social, cultural and
Teligious characteristics of the Country, including those

Telated with differences among communities, determined a rich
Varjety of sausage products employing meats and by-products
rom different animal species.

We developed for use in meat plants the technology of
three traditional portuguese sausages: “Cabeca de Xara“"(Swine
?EQd Cheese ), "Morcela de Arroz*(Blood and Rice Sausage) and

Alheira“(Garlic Sausage), usually made by wor kmanship ways in

ifferent areas of the country.
Our aim was to produce industrial sausage products

employing low-value raw materials and simple technological
Processes .

For “Cabega de Xara“(Swine Head Cheese), we used all the
80ft and cartilaginous tissues from water boiled swine heads
Mixed with part of the spiced broth.

For “Morcela de Arroz* (Blood and rice Sausage ), we used
blOOdY meat trimmings, epiploon and mesenteric fat, fresh

lood and rice, seasoned with coriander and cumin.

For “Alheira* (Garlic Sausage) we emploied lard, soft
tissues from swine heads, poultry, rabitt and other lean
Meats, cooked 1in a spiced broth which are mixed with wheat

read.

MATERIALS AND METHODS

A - “CABECA DE XARA" (SWINE HEAD CHEESE )
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Meats (parts)

Cooked "Read MBATE LS00 ih, . o S0 800580% Sateim 833 3
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Spices (%)
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Pepper

Splited swine heads, tongue-less,are boiled for easY
boning,one hour. The whole soft tissues are removed, minceé
in a grinder with a disk of 8 mm diameter, and transferred O
a blade mixer. The cooking broth spiced with onion, cor i ander
and pepper coarsely ground, salt and vinager added, is mixe
with the minced meats, to obtain an homogeneous paste.

The paste is filled into plastic PVUC-PVUDC casings 50 ’Pm
diameter and 150 mm lenght, clipped under vacuum or stuffed 1N
alluminium or inox pressing-moulds into prismatic blocks
250x110x75 mm.

Final heat treatment is conducted in a water bath at
80°C for 50 minutes, to the product in plastic casing, and for
75 minutes to the moulded product, followed by quick cooling

in fresh water and refrigeration at +4°¢( n the cold storé:
e demoulded product is packed ant cuum clipped in, a
polyester bag, dipped in a water bath at 90°C for retraction

of the plastic and stored at 4°C

B. MORCELA DE ARROZ (BLOOD AND RICE SAUSAGH

Raw materials (parts)

Mesenteric fat, lymph glands enclosed .... 23,8
BIOOOY=“MEat tFriming® o cloien i i it o de 23,8
Swirelifregh: blobE . . s ciins Snmirds 5w « 28,6
MicyYO Nave ‘pre-couked < Tacre i ous o lcaswri 23 &

Seasoning (%)

BOFIN . PRERLEE. . Asaxiimadysd. o ooy s « e o ol 3 +5
Minced fresh coriander leaves............. 4
EEORINES CHIE o i s e e e e
Minced " FyEoh oRliaNE il Lokl 550 i aesdiite sk 2

The raw materials should be of the slaughter day and the
whole technological process should also be achieved in the
same day.

The chilled mesenteric fat and bloody meat trimmings are
minced in a grinder with a disk of B mm diameter an
transfered to a blade mixer onto which the rice and the€
seasoned blood are added. All the ingredients are well mlx?d
to obtain an homogeneous paste which is loosely filled up 1
fresh swine large tripe (colon), tyed with cotton file tO
obtain sausages averaging 250 mm lenght. 4

The heat treatment is performed in a water bath at 80°C
for, at least 45 minutes (to get full blood cogulation)s
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followed by air cooling, vacuum package into po%yethylene—
Polyamide bags and storage in the cold room at 4 C.

C. ALHEIRA (GARLIC SAUSAGE )

Ingredients (parts)

Cooked swine head meats .......... 8,9
Cooked belly and jowl lard ....... 11,8
Cooked poultry and other meats .. 17,6
Derived COORING DrothN ccciienoennse 47
Wheat breal .:.... 0. WLiag sl 14,7
Seasoning and additives (%)

B e T e S . d s R )
Minced fresh parsley leaves ...... 1,8
Ground dried peppPer .. cas>Fuacen 0,8
Dried QarliC ccicsierih b, sion s 0,3
Ground dried ehilll 2% . - ¥ieain 0,06
Ground dried paprika .'.( . 2805808 25 0,06
Potassium sOYDAte ..i.ceacscdaissse 0,3
Sodium propionate ....o G325 PGSR 0,3

The meats are boiling water cooked for one hour, hot
boned and minced in a grinder with a disk of 12 mm diametgr
and transferred to a revolving blade mixer where they Join
the sliced bread previously boiled in the cooking broth
and the seasoning and additives.

The homogeneous paste is tightly filled up and cotton
tyed in natural cattle tripes (duodenum) to obtain horseshoe
Shaped sausages averaging 250 mm lenght.

The sausages are washed in warm water and transferred
to an electric oven where they are dried out and
Pasteurized at 75°C (in the air) to get a 65°C core
temperature in the paste for 30 minutes. :

The "alheiras® are then transferred to a traditional
Portuguese smoke house hanged over a fire of hard woods such
as holm-oak, cork oak and olive tree where they are smoked
for four hours, cooled in the air of a thermostatic Y oom
(10°Cc-90%RH) and stored at +5°C packed in polyethylene lined
Carton boxes. ~

QUALITY CONTROL
Final product were submited to
microbiological and chemical control.
The organoleptic analysis were per formed on the
finished products and after 30 days storage.
Aspect , colour, flavour and texture were
according to (Conceigao Martins, 1989) f
Microbiological analysis included standard count 0d
mesophylic total aerobes, D. group Streptocci, cgl?form an
faecal coliform bacterias,sulfite reducing Clostridia spores.
fungi, (moulds and yeasts) and researche of salmonellae in a
25 g (13) d
Chemical analysis included weight loss at 1050C cru g
Protein, ether extract, total ash and carbohydrates (by

sensorial,

assessed
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calculation)(1). Energy was calculated by the Atwater
coeficients(6) (4 x protein and carbohydrates; 9 x ether
extract )

QUALITY ASSURANCE
We present the flow-sheets of three products for stressing
the Critical points (HACCP: Hazard Analysis Critical Ccontrol
Points):
CABECA DE XARA (SWINE HEAD CHEESE )

Splited swine heads

)
]
LT
Cooking —-——————————mm————— > Cooking
- broth
v '
Cooling at S50°C :
‘v H
%1 Hot boning 1
Y '
Grinding with a H
disk of 8 mm -
diameter i
Y :
Spices and herbs —-—---) Mixing (mm e +
v
Stuffing
Plast 1CCagings | (<~ —~ri<ritrtari— sty ) Press-moulding
Y tv
%2 Heat treatment in a ¥2 -Heat treatment in
water bath at 80°C water bath at 80°C
(SO0 minutes) (75 minutes)
Y 'V
Cooling in water Cooling in water
Y Y
%3 Refrigeration at 7°C %3 Refrigeration at 7°C
' v
" Demoulding
i Y
- Vacuum packaging
: e
] Dipping in water at 90°C
‘ for retraction of the plastic
'V v
¥4 Storage at 0-4°C %4 Storage at 0 - 4°C

HACCP: time—-temperature schedules
From 1 to 2 - Four hours

From 2 to 3 - Four hours
From 3 to 4 - Continous in line
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{ “MORCELA DE ARROZ" (BLOOD AND RICE SAUSAGE )

*1 Hardened, daily mesenteric fat ( lymph glands
enclosed ), bloody meat trimmings
Pre-cooked rice (microwave) fresh blood (uncloted)
]

v
Grinding
E
v
Seasoning —------- > Mixing (————————mn Fresh blood
]
]
'V
*2 Loosely filling up in fresh swine

large tripe (colon)
'
v
Tying
;
‘v
%*3 Heat treatment in water
bath at 80°C
'
Vv
%4 Air cooling at 10°C
i
'V
| Vacuum packaging

v
*5 Storage at 0/ + 4°C

HACcp :

*1 - Fresh from veterinary officially approved daily slaughter
freezing hardened to avoid plastification when grinded.

%2 - Wwhen tightly filled up sausages should burst in the water
bath.

*3 - Not less than 70°C for 30 minutes in the core and full
blood cooKing (test by needle puncture)

%4 - No more than 4 hours elapsed over the end of %3

S - From 4 to 5 - Continuos in line
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"ALHEIRA" = GARLIC SAUSAGE

Splitted swine heads
Belly and throat lard
Poultry and other meats

disk of 12 mm
diameter
'V

VvV
Cooking e e e ) OSEEYES RS b]’Oth
‘,'./' :
Cooiing at 50°( :
Y :
Hot boning -
b 5 )
8, '
%1 Grinding with :
5
]
)
'

Seasoning —-———————---) Mixing e %2 Sliced bread
¥2 and : boiled
additives 'y in the broth
FUiTing ' ub in
natural cattle
tripes (duodenum)
PV
Tying - horseshoe shaped sausages
‘v
Washed in warm water
S\
%3 Pasteurizing in electric oven
RV ;
x4 Smoking in tras nal por jese
sSmoke houst mney
*5 Cooling in the a
1 Vv
Packing
L
%6 Stored at O/+ 4°C
¥ HACCP
¥1 - 12 mm or more to produce identifiable meat and lard
pieces.
¥2 - Bread must be boiled to bill yeast, moulds and non spore
forming bacteria. Bread spore former bacteria are
controlled by sorbate and propionate g
¥3 — From %1 to %¥3 not more than 4 hours elapsed
¥4 — Direct transfer to pre-heated chimney to avoid surface

moistening which would impair honey-1ike smoke colour
devel loppment on the sausages

¥S - Direct transfer from %4, air temperature (10°c) and
moisture (B5-90% RH) must be carefully setted up to
prevent tripe shrinking or moistening.

¥6 — From S to 6 continuos in line. Not more than & hours
from %4 to %6.
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Results and discussion

The results are presented in anpnex 1, II and 1I11. These
'esults demonstrate that meats and meat by-products of low
Materials wvalue can be transformed by a simple technological
f”ucess, in traditional handicraft - like products, very
ﬁﬁEdble for the food habits of portuguese population and
Suitable for easy distribution, which is demonstrated by their
Stability for at least one month storaae at temperatures of
refy igeration

Conclusions

The industrial production in meat plants of three
?Ortnguese country style sausage products, "cabega de xara“",
mqrnp]a de arvoz" and "alheira” is a pratical way to transform
Wisance abbatoir by-products and low priced raw meats into
€Conomic gourmet conveniance products, gastronomic and
lleteticaly fashionable and suitable for today distribution
Practices.
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Annex 1 SENSORIAL QUALITY CONTROL

. Cabeca de xara (Swine Head Cheese) After production
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After 1 month storage 4°'C unchanged

B. Morcela de arroz (Blood and Rice ausage ) - After
product ion
e L —————— - et
| Aspect i Colour . Flavour i Texture |
T I - e e
' iBrown chocolate} Pleasant :
i iWith rice grai-| Sui generis ! Firm :
. Dark 'ns in a coarse | aromatic \ sliceable)
, Gross igranular matrix; cumin/coriander, :
\ Sausages | : like : :
fom e DA SRR S SEEE —— S i SR SES THIS B E ZOK S B &
After 1 month storage 4°C unchanged
C. Alheira (Garlic Sausage) - After production
+ ________________ S . - S N g Sy ey S Sapp— B S — +
| Aspect { =56 ] oty i Flavour , Texture |
el T : { oo
: i Honey-1like H - .
i Bright i yellow horse- | : :
! Sausages , shoe shaped i Pleasant - ‘
: | sausages. i smoked spiced | i
: i Grumous paste | garlic paste v SoTt Aot
| , cream coloured) , sliceable)
: , with small pi-) : :
: . eces of meat | Z i
) \ and lard ' : :
+ —————————————————————— ———————————— ————— — —— - ——— ————————————— — +

After 1 month 4°C unchanged
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Anne x II - MICROBIOLOGICAL ANALYSIS

- Cabega de xara (Sw
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C. Alheiras (Garlic sausage)

After 1 month
storage 4°C
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Annex [II - Chemical analysis
A. Cabega de xara (Swine Heads Cheese)
e T I, S SIS S A S +
- \ After production | After 1 mounth E
| | ' btorage 4°C |
| ] 0 -
TR A o mmd e kR S S S frisemsownEs = o0 ARl -
i wquht losce (10> r): 54,0 : 55,6 i
] ! ] p—
- ek oy s o o o O — G R W e’ S e S e i i e il T W e N N SN i iy S5 Y M L ]
'Crude Protein (%) : 12,00 ' 12,80 E
] i L] -
B e G G T et e e ey G e T N !
'Ether Extract (%) : 30,0 ' 27,8 5
] ] [} p—
i et e e = e e e e = '
'Total ash (%) : 2,50 ' 2,20 f
' ] ] J—
o L T e gt B T TSI ST S S U S S A Sl S v s s e S’ i - s sty s " e s T S S e e )
:CarbohydratPS (%) - 1. 50 . 1.5 i
] ] ] -
iy - = e e il SR PN S Nl M it cr dace e gty " R fem R S TR ey e e B e ST |
' kJ/kg! 13561 ' 12883 3
iMetabolizable === |cecamcoma L fa Lol caitdna :
s energy k(dl/kg. 3240 - 3078 |
e e e e e e i e e e e e e e e e e e e o e e e e e e +
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8. Morcela de arroz (Blood and Rice Sausage )

; kJ/kg
:"etabolizable —————
;ehergy kcal/kg,

After 1 mouth
storage 4°C

After 1 mouth
storage 4°C

37 e ———— ———— —— - —— ————— —— —— ——— — —— - —— - — - ——— -
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E i After production

: 1

‘l‘ _____________________ : __________________

‘% weight loss(105°C)! 47,1

et R I S T i i B A S e S i s i
1

ECYUde Protein (%) : 12,00

o~ . s .l S G S R Bl s o e T i [ s o S e s o i e i s i
]

Egther Extract (%) : 28,2

R v, o o s et e IS S et M S o i i § e s T ot e A e A
'

1Total ash (%) : 2,10

I S s i S i o S S e B s i i i o i S
]

iCarbohydrates (%) | 10,6

PRI sl e s o i e e i s i e B i T T Sl el o S SR B, Woew SRR ey
]

f kI/kg! 14406

‘Metabolizable ------ Rt e

'E&nergy kcal/kg} 3442

E- Alheiras (Garlic sausage)






