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FOREVOllD 

The report of this project 'Identificat.or. of Alternative ~eat 
Products for Export' is consisting of three volumes, two dealing with 
the technical aspects of the project and one with the marketing aspects; 
it has been prepared by three experts, one meat processing expert. one 
mtat industry expert and one m~~t industry econ~mist. 

Volume 1 is one of the technical parts an~ has been prepared by 
Mr. Robert 8. Sparnon at the home base in England. It is dealing with 
the appropriate technologies/techniques for suggested treatment of 
F~u meat in Uruguay and describes the new beef product samples suitable 
for local consumption and for export. Subjects like e.g. proauct identi­
fication. development of product recipes, product costi~gs. manufacturing 
instructions. th~ factory equipment required and the potential factory 
layout a~e being dealt with in that volume. 

Volume 11 is the other technical part prepared by Mr. Jimmy T. Keeton 
partly in Montevideo and in the USA. This part is dealing with the outline 
of the proposed processing and marketing policy for Uruguayan FMD beef 
for domestic consumption and for export. In connection with the development 
of value-added (for export) processed meats the processing facilitiLS 
and processing re~uirements for ~ertain meat products, the changes required 
to advance the meat industry in Uruguay are subjects which are being dealt 
with in that volume. 

Volume 111 is the marketing report and has been prepared by 
Ms. Shirley M. Holt, whose duty station was Montevideo but who also 
coordinated the work of the other expert in England. The marketing repor: 
is dealing with the marketing aspects of the specially treated rruguayan 
fMD virus free beef products for export to Europe, USA or Japan Subjects 
like e.g. identification of the market, constraints, the si:uat1~~ of the 
rruguayan m~at industry. the packaging of meat prcducts. :he marketing of 
frozen meat products, the ~arketing chain or the commercial feasibility 
of the project are being dealt with in that volume • 
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1 .O JNTRCIU:TIC»! 

1.1 CLIENTS ANO TERl'IS or REFERENCE 

The ~'nitec r!ations Ineust~ial Qe~el~'.l-,ent Organisatio~ (l.f!I!Xj) c~°"":s~i~~~c 
~··-= ~ a Soarno:i on be~i f of the Governnent of t!r~uay to llld<:r~a:.:e a 
tec:i.,ic~l prciect uith the foll<h:in~ objectives. 

1.2 OBJECTIVES 

1.2.1 Identify p~tential varieties of processed meat products to be 
developed tor export during the forthcoming years. 

1.2.2 To develop product recipes for the products identified. 

1.2.3 Produce individual 
identified. 

product costings for the products 

1.2.4 To produce production flow charts indicating the method of 
manufacture of the products identified. 

1.2.5 To nominate the machinery for the manufacture of the products 
identified and to indicate a budget capital cost. 

1.2.6 Propose factory layout with export to EEC countries in mind • 
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2.0 IOEl'lTIFICATICW CF PRCl'l.CTS 

2.1 INTROOUCT~t~ 

Fi:-stly it ~as ~-:Ess~ry to identify certai~ esse~tial ::haracteristics ~,i::., 
th!: S'?l;:cte= ;:rr~~:.-t5 ::l..lst oosess in oroe:- to --eet the oojectives :if t.,e 
oro~ucin; cour.tr-. ~ -::.-'.J'}uay) an~ marketplace i:ito w'iich the prod;Jcts :..:er~ 
l::!ei:"t:: ex::::irt~d. !r: •.hat the ~rcducts are to be '';Jre;:ared ~ishes" the -:~rket 
11.'C;.;l~ ~v= to ~ ·•ell d"!velo::iec and so;::ihistic::tec f::>:- ::>roct-...1:ts of this ~~in:: 
to secun? a r.i:r.;_. =-or t.nis pur:::;::ise t.'":e 'J: r..a:-~:ct 1.:1as c...,::>sen as a ty:::i::;;l 
!".c;;:.:et i, uhic:- ;::e::iare:! dis~es are well esta!Jlis,ed and a:e cur:e•t! y 
e~~~iins an ann~~! :rc...1t~ in excess of s:=-. 

=:::ij~::ts s:le~~~~ s.,oul~ ~tilize a hi~'": ;:ro::i:irti=~ of ~=::, t~~s 
ex::; bi ti:"l;:· the ~-' : ~-.ate: ial :-.eat re~o1..;rce i:i '...!ru;;;uay to ~:-:e f wE. 

T.,e ::v.::?t in:;re-:11'--nt of t."le ;:roouct s!1od~ !:le fully cac!.(e::; t'1;.;s E-:'.:..:::i--; 
t• e le;!sl::~iv t...ircen i-i."Jase:! on lf"lco::ikec :-:eats ar>a als::i 21a:li :~ __ 
::c=u:::s to ~= ~~~orte= uit~ less duty :aya:l:. 

T'."l:? ;i:::::!...:cts s!"::- ~!:: "J: ai-:ed at the con·Je.-:ie,:; sector :;f t.,e -.a:;.:et-::::::e 
;.;;'"tic~ :-.ea,s the .JL,jl..!: t if at all pcss:.~le shodc '::e :""f :::::-ava~l= ( c ... :-::-e:-: 
O;Jners'iip 22·· +). 

2.2 PRODUCT TfPES 

Feat or::i:'u::ts cu:-n '"It ly in the '1'12r!(et;:ilace 
t::i t'":.ei: meat cor"~e- t anc t•1e criteric 
cate;ary. 

were the:i c:at.e~o::-ise: ac::c:=:.-::; 
listec ajove aiJ;:l.:.:: tc ea::-. 

2.2.1 Category A . ~:iced l'leats 

Cc::-.ents 

Th~-. slices of meat wrap~ed arounc a sa~oury 1 r.:.::e 
fi'.lin~ in a ric~ beef an~ wine sauce e; 9eef Cli~e~. 

Thi:~ ~iices, breised uith vegeta~les in a CO"lole--~,:ary 
sauc~ eg grais~d eeef uith red ~ine with o~:ons, 
carrC>t.s, garlic ;nd her~s - 9r~ised Beef Provencale. 

The JCi:iularity c.t slice= meat products in sau:~s !'"las 
decl.ncd ov~r the years and w~ilst exa~oles can s~ill be 
four:· :n the rnar,,·etplace they do not reoreser.t hic-'i 
volu"1"" s<:.le$. 

-

• 

... 
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2.2.2 Category 8 - Diced llleats 

Suitable for the majority of casseroles a~d pie~. 

45l Ra111 l'leat 

34~ Ra111 l'leat 

43~ Ra111 Pleat 

25~ Raw l'leat 

Corrments 

Boeuf Bourguignonne casseroled 111ith shallots. ITlJshroCJrT!s, 
garlic, red wine, herbs etc • 

Beef Goulash 111it~ tomatoes, onions and paprika. 

Beef Carbonnade casseroled in Guinness 111ith onion, 
garlic and herbs • 

Beef Curry. 

Rolled Crepes - Beef Burgundy filling. 

Products in this category are enjoying substantial 
growth in the marketplace at the present time. Boeuf 
Bourguignonne was selected as a product lllhich meets all 
the necessary criteria. 

2.2.3 Category C - Julienne Strips 

25l Raw l'leat 

28l Ra111 l'leat 

25-30l Raw 

Conmen ts 

Stir fried applications together with complimentary 
vegetables cont>ined with an oriental seasoning. 

Specific culinary dishes where Julienne Strips are 
characteristic of the product eg Beef Stroganoff. 

Boil in bag or ovenable ready meals eg Beef Julienne and 
rice, Beef Teriyaki - sliced strips of meat in a glaze 
style sauce. 

This category of meat product is also popular in the 
convenience sector of the market at the present time. 
However with the proportion of meat used being as low as 
25l these products were not thought suitable for 
selection at this stage. 

2.2.4 Category D - Steaks 

67l Raw l'leat 

Comments 

Steak~ topped with nushrocms/onions or sal'::e garnish. 

This category of product is thought to have tremendou' 
potential in the convenience marketplace. Products of 
this type are usually of poor quality because raw 
material meat prices preclude the use of the quality 
meat cuts. This category of product is thought to be 
ideally suited to the project because of the 
availability of competitively priced prime quality raw 
materials also that the percentage meat utilised in t~e 
recipe is very high. Steak with sauce topping i4Jas 
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se!ectec as a product uhic~ C0'."1~li2~ ~it~ ~l! t,e 
crite~ia =reviously listed. 

2.2.5 Category E - ~inced 

8J-1 oo:. Rau f'leat 

40'7 Ra:..1 Meat 

i:c:,.. _ _, . Ra';:! ~·cat 

ie:. Raw i·leat 

1 -;:·· 
..J: :'ta:...! f·;eat 

Steaks/Har.bur~ers. 

SpaD'"letti Solognaise/'lacaroni ~eef. 

C~illi Can Carne. 

Ca!"lnello'"li. 

Procuctj in this cate~ory are also enjoyi.,; sujst~~ti~l 
gro:.;th irl t'"le narket::ilace but :o'."1;::ieti ti on is ~i~:i e::-.:: 
t'"le c~cice for the conslr!er is ~ide. Since ~ince~ ~=2~ 
is the =rincioal ingre=ient in all cases these oro=~cts 
co not utilise high ouality ori::e cuts, this cou::;!e~ 
~it'"'I t~c low perce~tage neat utilize:: in the recipe ~ces 
not rr.a~e products in t'"'lis cater;ory ;:>arti::ularly ..:cl! 
suitec to the brief. 

2.2.6 Category F - Kebabs 

55': Raw f'ieat Beef Kebabs with peppers, onions, :Tl.Jshrao~s. 

Ajove ~ith sauce r;arnish. 

Kebab style products are be;iinning to emerge in the 
narketplace nou and have stimulated considera:le 
interest. The unit price of the :>roducts are hi9h a.,j 
the Quality indifferent. This product is thought to fi~ 
the criteria listec extre"lely well in that it utilizes a 
hi~h proportion of meat in the recioe and exploits the 
use of prin: CJ,Jality meat cuts available at co~;:>etitive 
prices from Uruguay. This product was selectec to je 
pro~ressed as part of the project. 

2.3 SU~MARY OF PRODUCTS SELECTED FOR THE PROJECTS 

80:'.:UF B~URGJIG"JOr~~;: 

STEAK CHASSEUR 
s::::r KEBf.9 

Two important points can o~ nade 1~ith rer:iarc to this ptoduct selection. 

Tne production ecui~~ent selectec to nanufacture these three product~ ~-!11 
also oe caoa~le of l"laLcin'} si~ilar oroducts in tnat ::lroC::Jct c:iro·JJ \. i thJ'-'~ 
~ajor ca~ital expen~itur2. 

• 

.. 
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T:ie t~ree or~::iucts c'"'tos~n 211 aiffer su~sta~tially one fro~ t~2 ot~cr ?.~= 

t~e:cfore tr= ~ro1ucti~n ecui~~~nt sele=ted to cover this ran~e of ~=~=~=: 
ty~es ~ill Grovi1e a very flexi~le proauction unit. 

2.4 PP.OOUCT PACKAGING 

The sele=tion of the ::ia=kaJin~ is as ir!Oortant as t~e oro~uct itself if ~= 
ari:: to ensure that the final article ;::>reseritec is to offer al 1 t'"e 
acvar.ta=es of a con~:nien=e foo~ to the consu~e:. 

1~ si~~le t~:,s there are t~a basic oac~~Ji~; ty~es w'"'tic, =cul= ~= 

c~ns:~e=e= for ore~arc= ~eat ~r~=~cts of the ~i~C s~lectec. 

~=.:..l in ~~J 
Trays 

T,::: bcil i:i tia~ conc=~t is of co~rse cheao~r ju~ SLffers fr=~ ;--~:=: 

=i ~ ::::\..·atit'3:-.. es 

=:e:-c•Jal of t'"'te :::iro::·.Jct 7ro~ t..'1e ba? afte:- rehe~tin= by the co~s;..i....,er c:;- ::::: :> 
ci ff!.:ul t anc s:rie..:'iat !"lt?ssy ooerat.:.on u:iic:-i c2rt2ir·ly c::Jk rr· __ 
ces=ri~et. as convenient. 

Ciro~Jwcts of the ty::ie selectec recuire to :ie "t:'r::!sente~" to the co.,su;--er i:i a 
style u'iic!": 1:1oulc resem:ile that sa"le product it rr-.ade in the :io-.e. T"'is is 
not possible ~ith a boil in ba~ presentation. 

The tray prP.sentation t'1erefore is the or.ly o;::ition offerin1 t~e CGnvenien=e 
of hanjlin~ anc attractive presentation of the ~reduct. 

Cne furt~er consideration h3s now to be applied. All the oro::u=ts selecte: 
will ::e c:iesi';)nec fer reheating in the overi. Ownership of i'.icrowav: Ovens in 
t~r. u•~ is no'..J 2J~ + and the overriding justification for t"ie our::'iase is t'"'tt 
adde:::l degree of convenience this ap;Jliance provides. All three ;::iro::~=ts 
lend the~selves oarticularly well to micro'...lavc preparation anj it is 
there~ore in::ierative that the produds are offered :n packa;in~ suita:ilo::: fur 
botr. ~icro~ave and conventional oven. 

Oac'~a:!.ng of t'iis ty;::>c is offered in L:o basic :-:aterials 

Board 
P~i (poly ethylene tetraphthallate). 

The raterial selected ~ill require to withstanc tern::ieratures of u;J to 2'.:J::: 
in the conventional oven. Allo1:1ing for variabili~y between oven~ 2,d 
inaccuracy of te~perature settin9, it is oroba:le that temperatures of u:: to 
22J C uill be encountered. In this situation the board trays tend to "ch3r" 
;.1hic"1 :=a~::J;es tn~ QUali ty of presentation very signif i:::antly. Couole ~.:. t., 
t"'li~ the fact that board trays de not h3ve the sa~e "finish" as the P~ T 
al t~rn;;tive, t'1P recnm'"'::>~::at.:.cn is t'1at PE:T tray~ s'1ould be selecte::. Tne 
tr~y is sealc:c :..i t'1 a oeela"=le lid ~·.,ich C"\n :ie stripped off by ha:ir. vc-:y 
~i~oly. T"ie li~~e~ tray is inserte~ into a ~rintcd carton uhich carries t~e 
:::ro-:iu::t illustrntio"' coo'dn'J instrlJctions etc. 
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The principal suppliers of both systems are listed bel0tJ 

Board Trays: 

IY'lardon Son & Hall Limited 
TOl&ler Road North 
Warmley 
BRISTllt. BS15 2~-

Traytite System 

Keyes Fibre Company 
Sperry House 
78 Portsmouth Road 
C08HA:"i Surrey 
KT11 1JZ 

l'letal Box P_C 
Cartons & Labels 
PO Box 5 
Spel<e 
LIV::~;:.>OOL L24 9JA 

Diotray System 

PET Trays: 

Plastona (John Waddington} Limited 
Wakefield Road 
LEEDS LS10 3TP 

BXL Plastics Limited 
Greenfield House 
69/73 rlJanor Road 
WA!..UNGTON Surrey 
SM6 OBP 

The trays selected in conjunction with the project are from BXL Pl.-is•ics L•d.: 

Ref fJo 1051 - Steak Chasseur 
(RectanguJ.ir, 171 x 127 x 35; capaciry: .. 3,~,c' Boeuf Bourguignonne 

Ref No 1172 - Beef Kebabs (RPcrangular, 215 x l~i x 50; rctr1cirv: '-'C"'.':;' 

• 

• 
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l.O m'.VEU:Jll'ENT IF PROOtJ:T RECIPES 

Using the resources of 3 Development Kitchen and a Chef product recipes have 
been developed for:-

BOEUF BOURGUIGNONNE 
STEAK CHASSEUR 
BEEF KEBAB 

The principal consideration in these develop!'llents was that the QUali ty of 
the Ra~ Platerial 8eef available was high and therefore it was important to 
ensure that tr.e quality of the sauces developed did not in any way 
compromise the Quality of the final product. 

l.1 BOEUF BOURGUIGNONNE 

The sauce was prepared in cla~sical style by pressure cooking the 9eef in 
wine and spices separating the liquor from the meat and using this liq~our 
to make the sauce in a separate vessel using freeze/thaw stable starches. 
The garnish of r.ushrooms and pearl onions was made separately and all three 
component parts combined in the final product in the foll01:1in; pro~ortions: 

Diced, Cooked Beef 
Blanched Pearl Onions 
Button Pk.Jshrooms 
Bourguignonne Sauce 

Total 

3.1.1 Bourguignonne Recipe 

Cooked Beef (Topside) 
Beef Stock 
Corn Oil 

91gn 
20gn 
22gm 

167gm 

300gm 

56.300 
31.670 

Diced Onions (Smn x 5mn x Smn) 
Fresh Garlic Finely Chopped 
Red ~ine (Burgundy) 

2.260 
12.000 
0.730 

19.470 
0.049 
0.084 
0.060 
3.580 
0.017 
0.100 
0.830 
0.240 
2.320 
1.430 

Gound Black Pepper 
Caramel 
Rubbed Thyme 
Tomato Puree (28 RS) 
Ground Bay 
Rubbed Parsley 
Bee( Bouillion 
Sugar 
Colflo 
Flour 
Streaky Bacon (Diced 27rm1 x 
Uater 
Less Cooked Beef 

Total 

20nrn xSmm) 8.570 
16.590 

-53.300 

100.000~ 
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J.1.2 Kitchen l'lethod of Preparation 

The method of preparation outlined here is the method used by the Chef to 
prepare kitchen samples and can be used to duplicate these recipes where 
product sa~les are reQUired. The full scale manufacturing method is 
detailed elsewhere. 

Fry garlic and onions in vil for S minutes. 
Ada wine. water. tomato pure~. salt and spices. Bring to the boil and ac= 
tJ1e beef. 
Pressure cook at 15;::isi for 17 n.i nutes. 
Reduce pressure and separate out meat fro~ stock. 
Add the bacon to the stock and cook for S minutes. 
S~urry in the starches and cook out for 5 minutes. 
Adjust contents of cook back to original weight oy the adcition of uat2r. 

3.1.2.1 Pack Dish-Up 

l:Jeigh cooked beef into tray. 
Add mushrooms and pearl onions. 
De;:>esit sauce evenly over meat and garnish. 

3.1 .2.2 Raw i·"iaterials 

Beef Scotch Topside diced (50 x SO ~ 20rrrn) 
Pearl onions water blanched for 12 minutes 

3.1.3 Consumer Cooking Instructions 

3.1.3.1 Conventional Oven 

Preheat oven to 200C (400F) Gas Mark 6. Remove tray from carton. Do not 
renove film lid. Place on baking tr3y and cook for 35-40 minutes. Renove 
lid and serve. 

3.1.3.2 r.icrO\llave 

Timings based on 650 watt oven. Two or more items may reQuire additional 
cooking time. Remove tray from carton, pierce film lid and cook on full 
PO\ller for 7 minutes. Remove film lid and serve. 

3.2 STEAK CHASSEUR 

The cooking of the beef and preparation of the sauce are two separate 
operations in th.~ case. The meat is cooked as steaks by frying. The sauce 
is prepared in the cooking vessel using freeze thaw stable starches, s~ices, 
seasoni ~lgs etc:. 

The garnish is prepared, again as a separate operation and all three 
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cr~"TIOOnents co.~bined in the final pack in the followi~g proportions:-

Cooked Steak 
Garnish 
Chasseur Sauce 

Total 

3.2.1 Garnish Recipe 

Diced Onions 
Sliced Button l'Ushroorns 
Canned Tomatoes 

Total 

3.2.2 Sauce Recipe 

Butter. salted 
Beef Bouillon 
Sugar 
Tomato Puree (28 RS) 
53lt 
Garlic 
Black Pepper 
Driec' ;:>arsley 
Rubbed Basil 
Rubbed Taragon 
Ory White Wine 
Ground Bay 
Sherry (Pale Cream) 
Colflo 
Flour 
water 

Total 

16Clgn 
75gm 
65gm 

300gn 

(' 
/C 

17.000 
33.000 
50.000 

100.000 

1-
9. 000 
1.700 
0.300 
3.800 
1.100 
0.200 
0.120 
0.200 
0.040 
0.100 

20.000 
0.040 
3.200 
3.500 
1.900 

54.800 

100.000 

3.2.3 Preparation Technique (Kitchen Only) 

3.2.3.1 Rump Steak 

Cut into dimensions (approx. 100 x 100 x 20nrn) thick. Dry fry for 16-20 
minutes. A yield of the order of 75) will be obtained. Th;~ is obviously 
variable depending •Jpon the quantity of visible fat present. 

3.2.3.2 Garnish 

Cut onions in half and slice yielding half rings of approximately 4ITITI thick, 
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blanch for 2 minutes. Drain canned fll.JShrooms and slice into 2~ slices. 
Drain canned tomatoes and coarse chop. Blend all ingredients together. 

3.2.3.3 Sauce 

Blend together all ingredients in the cooking vessel with the exception of 
the starches. Slurry in f"lour and colflo and cook for 5 minutes. Adjust 
back to original weight/volume with water. 

3.2.4 Final Packing 

9lace steak in tray and distribute garnish evenly over surface. De::iosi t 
sauce. 

3.2.5 Consumer Cooking Instructions 

3.2.5.1 Conventional Oven 

Preheat oven to 200C (400F) G?.s Nark 6. Remove tray from carton. Do not 
remove fil~ lid. Place on baking tray and cook for 30-35 minutes. Re~ove 
lid and serve. 

3.2.5.2 ~icr0111ave 

Timings based on 650 watt oven. Two or ~re items may require additional 
cooking time. Remove tray from carton, pierce film lid and cock on full 
power for 8 minutes. Allow to stand for 1 ~in. Remove lid and serve. 
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3.3 BEEF KEBABS 

The steal~ is cut into dice and cooked by frying. The vegetables and sauce 
ingredients are prepared separately and combined in the final pack in the 
following proportiGns:-

3.3.1 Dish-Up per Skewer 

Fresh Green Pepper (40nm x 40rrrn) 
Cooked Steak 
Fresh Yellow Pepper (40rrrn x 40nm) 
Cooked Steak 
Blanched Pearl Onions 
Fresh Green Pepper (40nm x 40nm) 
Cooked Steak 
Fresh Yellow Pepper (40nm x 40nm) 
Cooked Steak 
Blanched Pearl Onions 

Total 

2 Skewers/pack 
Red Sauce 

Total Pack Weight 

3.3.2 Red Wine Sauce Recipe 

Red Wine Vinegar 
Red Wine (Burgundy) 
Garlic Export 500 
Corn Oil 
Beef Bouillon 
Worcester Sauce 
Redcurrent Jelly 
Orange JuicP. (unsweetened) 
lltlite Pepper 
Dried Parsley 
Salt 
Lemon Juice 
Soy Sauce 
Colflo 
Water 

Total 

9.0gm 
20.Sgm 
11.0gm 
20.Sgm 

EJ.Sgm 
9.0gm 

20.5grn 
11.0gm 
20.Sgm 

B.Sgm 

139.0gm 

278.0gm 
112.0gm 

390.0gm 

s 
4.00 

17.26 
0.20 
3.45 
0.48 
0.82 

25.90 
14.50 
0.02 
0.00 
0.04 
0.25 
3.60 
3.20 

26.20 

100.00~ 
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3.3.J ~thod of Preparation - Kitchen Only 

3.3.3.1 The Skewer 

The runp steak is diced into (40 x 40 x 20nm) dice and dry fried for 15 
minutes. The cooking yield obtained in the kitchen was 68.8S. The pearl 
onions are blanched for 10 minutes and the fresh peppers prepared by ha~.d. 

All ingredients are assembled on the skewer by hand in the order set dOl&ln 
under "Dish-up per Skewer". 

3.3.3.2 Sauce 

Blend together all ingredients in the cooking vessel with the exception of 
the starches. Slurry in flour and colflo and cook for 5 minutes. Adjust 
back to original weight/voll.Jlle with water. 

3.3.3.3 Final Packing 

Lay the assembled kebabs on the base of the tray and dispense sauce on top. 

3.J.4 Consumer Cooking Instructions 

3.3.4.1 Conventional Oven 

Preheat oven to 200C { 400F) Gas l'Brk 6. Remove tray from carton. Do not 
remove film lid. Place on baking tray and cook for 30-35 minutes. Remove 
lid and serve. 

3.3.4.2 ~icr0111ave 

Timings based on 650 watt oven. TlllO or more items may require additional 
cooking time. Remove tray from carton, pierce film lid and cook on full 
power for 8 minutes. Leave to stand for one minute. Kemove film lid and 
serve. 
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4.0 PRClll£T COSTIM;S 

It is necessary at this stage to proceed with product costings in order to 
assess the viability of the proructs ct-osen in the U< marketplace. The 
product costings are produced in t1110 distinct parts. 

A prime cost for each product which covers raw materials, packaging and 
labour. 

A full costing showing full ~)location of overheads etc. 

The costings have been presented in such a way so as to make it absolutely 
clear how eacn component has been calculated. It is likely t'"lat some of the 
prices, usages, rates etc which have been asslr.ted will be differert in 
practice because U< prices have been used at this stage and will vary in 
Uruguay. The costing has been assentiled in such a way so as to make the 
substitution of alternative figures a perfectly straightforward exercise. 

4.1 COSTING - EXPLANATORY JNFORl'IATION 

Each costing has tlllO parts;-

Initial Ingredient Preparation 
Factory Standard Cost 

4.1.1 Initial Ingredient Preparation 

This shows the proportion of ingredients, loss factors and prices that are 
incurred in the initial preparation of ingredients. 

Recipe Proportion - S Proportion of ingredients in the recioe and 
always totals 1oai. 

Loss Factor - ~ Loss of ingredients during preparation. 

Usage 0uantity/1000grn{Kg} This colLJnn is inflated by the loss as per the 
"Loss Factor - in and represents what must I.le 
input to allow for the loss. 

Price pence/1000gm{Kg) The price per kilogram{1000gm) of ingredients ir. 
pence. 

Pence/1000gm{Kg) Usage Ouantity/1000gm{Kg} x Price expressed in 
pence/1000gm{Kg). The total of this coll.MTltl is the 
cost per 1000gm{Kg} of the recipe. 
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4.1.1.1 Exa-:tple - 8oeuf Bourguignonne 

Recipe Proportion Loss 
2i 

Usage 
1000gm(Kg) 

Price 
pence/Kg 

Cost 
pence/Kg $ 

Red !!line 19.47 x 100/S8 = 0.199 x 200.0 = 39.80 

4.1.2 Standard Factory Cost 

This sholllS the ~tal cost of the product with all its constituent ele:ients. 

4.1.2.1 Raw ~aterial 

Includes any initial preparation costs brought forward from the Ingrecient 
Preparation Sheet plus any items that go directly into the pack make up. 

~ l_oss Overweight given away rue to inability to be 
accurate or additional losses not accounte::1 for 
on Initial Ingredient Preparation Sheet. 

Usage 1000gn(K~)/Unit Proportion of final ingredients after the "~ ~oss 
Factor" has been applied. This gives the in;:iut 
quantity required after taking account of losses. 

Price - pence/1000gn(Kg) Price per kilogram of the ingrEdient. 

Cost/Unit - pence Usage - 1000gm(Kg)/unit x price in pence per 
1000gm(Kg). 

Pence/Unit Total of each item in the Cost/Unit pence colur:in. 

4.1.2.1.1 Example - Boeuf Bourguignonne - Sauce 

Prime Cost Data 
Loss Factor i 

Usage 1000gm(Kg)/Unit 

Price - pence/Kg 

167r;J'I 
11~ = 100/89 

167 x 100/89 = 0.188 

82.19pence {brought forward from Sheet 2 Cost 
pence/Kg) 

Therefore Cost/Unit pence= 0.188 x 82.19 = 15.45p 

4.1.2.2 Packing Material 

Loss ~ 
Per Unit 
Price 
Cost/Unit 

lotal Packing Material Cost 

= Loss clue to damage etc. 
= Quantity required after loss i. 
= Purchase price per item. 
= Per unit x price. 
= Total of each· item in the co~t/unit column. 
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to.1.2.2.1 Example - Boe;;f 8ourguignomle - PET Tray 
c 

Loss 3'.. = ·100/S7 
Per Unit 1.0309 
Price 6.014 

Therefore Costilklit pence = 100/97 x 1.0309 x 6.014 = 6.20 

4.1.2.3 Direct La~r 

This shows the runber of process operatives required to r:ianufacture the 
1Jroduct. 

Hours/Unit The til'Tle it takes for all the ooerati •Jes to r.2~e 
and pack the numoer of individual pa:Ks croj~ceo 
in one hour. 

Pence Rate The cost per hour including stat~~~ry extra 
charges that it costs the manufactu:-er to ~.;:loy 
the operatives. 

Cast/~nit Standard Labour t'burd 51._H) /Unit x pe!'lce rate. 

4.1.2.3.1 Ex~le - Boeuf Bourguignonne 

Hours/Unit 
Pence Rate 

= Operatives/Throughput/hour = 21/1800 = 0.0117 hours/pack 
300p/hour 

Therefore 0.0117 hours/pack x 300p/hour = 3.Sp/unit. 

4.1.2.4 Total Prime Cost 

This is the total of the Raw l"'iaterial, Packaging and Direct !..a'.:lour totals 
and represents the cost per tray before expenses. 

4.1.2.5 Expenses 

These are the costs incurred other than those items included in ra~ 
material, packing material and direct labour and are detailed in Paragra~h 
4.5 Factory Overheads which assunes a total production of 960 tonnes per 
annlJITI made up as follC111s:-

30 packs/minute 
300gm/pack or 390gm/pack 
8 hours/day 
5 days/wee'K. 
40 weeks/year 

This is equivalent to 594~g per hour and therefo~e asrUl"es 84~ efficiency. 
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Plost of the expenses a· e of a f:. xed nature with the exception of energy. 
EnPrgy has a fixed E.lement !.e l.Li;r.ts a.""ld air conditioning b.Jt 1rt>stly t'1e 
cost ~aries with production. 

Total Variable Costs(4.S.S) = £320Q0/960tonne = £33.33/tonne 
1.0p/pack/300gn 
1.2p/pack/390gm 

Total Fixed Costs(4.S) 

Total Expenses 

:: r301-: 'J/960tonne £313/tonne 
9.41p/pack/300cr.i. 

12.21p/pack/390Qr.. 

= 10.41p/pack/300grr; 
= 13.41p/pack/39Ggr.i 
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4.2 PRODUCT COSTING - BOEUf BOURGUIGNONNE 

The raw material used to develop this product in the kitchen was toosije 
beef. This has been costed in at $US1800/tonne (rlarketina Reoo:-t Ta~le 
5.9.6). A conversion rate of SUS1 .324/£1.00 sterling has tieen used a5 in 
the Financial Till'Es 6th January 1987. 

4.2.1 Ingredient Preparation - Boeuf Bourguignonne 

Principal considerations in this costing are listed belOlol. The detailed 
cost calculations and are s~own at Table 4.2.1 - Boeuf eourguignonne. 

TABLE 4.2.1 BEEF BOURCUIGNONNE 

1 Beef Sawed/Diced/~eighed 

2 6eef Pressure Cooked 

3 Sauce Preparation 
Garlic ) 
Onions ) Pre-fried in 
Oil ) vessel 
Red Wine 
Bla'-i< Pepeer 
Caramel BBA 
Rubbed Thyme 
Tomato Puree 28RS 
Gro1.11d Bay 
Rubbed Parsley 
Mag9i Beef Bouillon 
Sugar 
Colflo 
Flour 
Streaky Bacon Diced 
Water 
Beef Stock 

Total Sauce 

Recipe 
Proportion -,~ 
100.00 

100.00 

0.73 
12.00 
2.26 

19.47 
0.05 
0.08 
0.05 
3.58 
0.0? 
0.10 
0.83 
0.24 
2.32 
1.43 
8.57 

16.59 
31.67 

100.00 

4 Bacon Sawed/Diced/Weighed 100.00 

5 Drain P\Jshrooms 100.00 

• $US1~00/tonne at rate of $US1.524/£1.00 

Loss 
Factor , ,. 
4.00 

40.00 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

Usage 
Quantity 

1.042 

·1.667 

0.007 
0.122 
0.023 
0.199 
0.001 
0.001 
0.001 
0.037 
0.001 
0.001 
0.008 
0.002 
0.024 
0.015 
0.087 
0.169 
0.323 

1.021 

4.00 1.042 

40.00 1.667 

Price 
P/Kg. 

•11e.oo 

123.0CJ 

1053.C!O 
32.00 

113.00 
200.00 
348.00 
115.00 
510.00 
73.00 

922.00 
307.00 
271.00 
39.40 
78.00 
29.00 

218.20 

Cost 
P/Kg. 

1
.,~ .,., 
,_, ·--

204.9: 

7.44 
3.9CJ 
2.60 

39.80 
0.35 
0.12 
0.51 
2.7:! 
0.92 
0.31 
2.17 
0.08 
1.87 
0.44 

18.95 

82., 9 

209.40 218.20 

150.8 251.33 
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The beef is available as frozen joints butchered to the required 
sp~cification. 

A preparation loss factor of 4~ has been assu1ic..i lll'lich covers sawina the 
beef into "bolts" compatible with the ~throat size" of the dicer, dicin; and 
weighing. 

A cooking loss of 403 is assl..J!led. 

~11 sauce ingredients assume a 2~ preparation loss. 

The bacon has a preparation loss of 4~ calculated on the same basis as the 
beef ingredient. 

Note. The bacon has been included at lJ< prices ie 218.20p/kg and accounts 
for 23~ of the cost of the sauce. This should be checked against Uruguay 
prices for this ingredient. 

The PUshroO'!ls u~~d are canned and a drainage loss of 403 has been assune=. 
This 1T1Ust be revised if fresh mushrooms are used. 

Having cooked the meat, prei)ared the !'"3uce, onions and rrushroOt:'ls, the 
product is assem~led in a PET tray in the following proportions:-

Beef (topside) 
Pearl Onions 
Button r.ushroor:is 
Sauce 

Pack l:Jeight 

91gn 
20gm 
22gm 

167gm 

3G0g.-n 

4.2.2 Standard Factory Costs - Boeuf Bourguignonne 

The princi;:ial considerations which have been assi.rned d.Jring fir.al product 
assembly in the costing are listed ~elow. The detailed cost calculations 
appear in Table 4.2.2 - Boeuf Bourguignonne. 
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TABLE 4.2.2 BOEUF BOURGUIGNONNE STANDARD FACTORY COST 

Prime Cost Data 

Topside 
Pearl Onions 
Button Plishrooms 
Sauce 
Total 

RAW MATERIAL. YIELD 

Beef {llP-igh & Deposit) 
Pearl Orlions {Place) 
Button l'llshrooms {Place) 
Sauce {Semi Auto Deposit) 
Total Raw Platerial Cost: 

PACKING ~ATERIAL 

PET Tray 
Bonded Film Lid 
Carton 
Export Case x 12 
Total Packing Platerial Cost 

91gn 
20gn 
22gn 

167gn 
30Dgn 

Loss 
s 
6 
6 
6 

11 

Loss 
s 
2 
3 
3 
1 

Size JOOgmas 

Usage Price 
Kg/Unit p/Kg 
0.(197 204.99 
0.021 46.00 
0.023 251.33 
0.188 82.19 

Per Price 
Unit p 

1.0309 6.014 
1.0309 1.100 
1.0309 5.330 
0.0842 18.000 

DIRECT LABOUR Planning: Throughput = 30 Packs per minute 

Weigh Pleat 
Garnish 
Sauce Deposit 
t-eed Sealer 
Sleeve 
Tray Up 
Case Up/Outer Case 
Line Service 
Sa•JCe Ingredients 
Extra 
Total 
Total Direct Labour 

TOTAL PRI~E COST 

FACTORY OVERHEADS 
Variable 
Fixed 
TOTAL EXPENSES 

TOTAL FACTORY COST 

= 4 
= 2 
= 2 
= 2 
= 3 
= 2 
= 2 
= 1 
= 2 
= 1 
= 21 

1.00p/un.it 
9.41p/unit 

Hours/Unit = 0.0117 

Pence Rate = 300p 

Cost/Unit = 3.50p 

Cost/Unit 
p 

19.88 
0.97 
5.78 

15.45 
42.08 

Cost/Unit 
p 

6.20 
1.13 
5.49 
1.52 

14.34 

3.50 

59.92 

10.41 

70.33 
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4.2.2.1 Raw r.aterial Costs 

The beef is weiahed as individual partions and deposited in t!·le tray by 
hand. A 6~ loss -factor is ass!JTled for this operation. 

The pearl onions and button nushrooms are also weighed and placed in the 
tray by hand. In practice it will probably be more practical and efficient 
to "count in" the appropriate runber of pieces in each case. A 6'i loss 
factor has been as~ir.ied for each of these vegetables. 

The addition of the sauce is by semi-autonatic dispenser and an 11 ~ loss 
factor has been assl.Jlled which will cover spillage, pipe line losses etc. 

4.2.2.2 Packaging 

The packaging cost calculations have been based on a PET tray with !Jondec 
film lid. This is inserted into a printed sealed cArton and packed 12 units 
to the outer case. T:1e loss factors for each of the packaging ingrec!ients 
are clearly set out in Table 4.2.2. 

4.2.2.3 Direct Labour 

These calculations have been based on a line speed of 30 paci.-s/minute. A 
total of 21 people are required. The individual tasks and the people 
associated with ~hem are also clearly set out in Table 4.2.2. 

4.2.2.4 Total Prime Cost St.Jm1ary 

Raw P1.aterials 42.08 10.2,; 
Packaging 14.34 23.9~ 
Labour 3.50 5.93 

Total Prime Cost 59.92p 100.0~ 
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~.J PRODUCT COSTING - STEAK CHASSEUR 

The raw material used to develoP this product reci~ in the kitchen was !\TO 
steak. This has been costed in at $US1600/tonne (~1arketinc;; Report Paragra~h 
5.9.6). A conversion rate of $US1.524/£ Sterling has been used. 

4.J.1 Ingredient Preparatiun - Steak Chasseur 

Principal considerations in this costing are listed belOlll. The detailed 
cost calc~lations appear in Table 4.3.1. 

"fABLE 4.J.1 STEAK CHASSEUR 

1 Beef - Press/Slice/Weigh 

2 Beef Frying/Transferred 

3 Garnish 
Frozen Onicns Sliced 
Button ~ushrooms Sliced 
Tomatoes. Frozen 

4 Mushroom Drain 

5 Sauce Preparation 
Butter Salted 
Knorr Beef Bouillon 
Sugar 
Tomato Puree 28RS 
Salt 
Garlic 5100 
Black Pepper 
Dried Parsley 
Rubbed Basil 
Rubbed Tarragon 
Dry llhite Wine 
Ground Bay 
Sherry, Pale Cream 
Colflo 
Flour 
water 

Recipe Loss 
Proportion Factor ,, -,; /0 

100.00 

100.00 

17.00 
33.00 
50.00 

100.00 

100.006 

9.00 
1.70 
0.30 
J.90 
1.10 
0.20 
0.12 
0.20 
0.04 
0.10 

20.00 
0.04 
3.20 
3.50 
1.90 

54.80 

100.00 

2.00 

26.00 

2.00 
2.00 
2.00 

40.00 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

•Based on $US1600 tonne at rate $US1.524 • £1.00 

Usage .:>rice 
Quantity P/Kg. 

Cost 
P/K';. 

1.020 *105.00 107.14 

1.351 

0.173 
0.337 
0.510 

1.~2 

1.666 

O.C92 
0.017 
0.003 
0.039 
0.011 
0.002 
0.001 
0.002 
0.001 
0.001 
0.204 
0.001 
0.033 
0.036 
0.019 
0.559 

1 .021 

107.14 144.75 

35.00 
251.00 

55.11 

150.8 

190.00 
271.00 

39.40 
73.00 
12.00 

!422.00 
348.CJ 
307.00 
424.f'lS 

1771 .co 
200.00 
922.00 
326.00 
78.00 
29.00 

E.05 
84.70 
28.11 

118.97 

251 .35 

17.48 
4.61 
0.12 
7..85 
0.13 
0.84 
u.35 
0.61 
0.42 
1. 77 

40.BO 
0.92 

10.·.·5 
2 .a·. 
0.55 

85.02 
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The beef is available as frozen joints butche:::-ed to the required 
5',IE!ci fication. 

A preparation loss factor of 2~ has been assuned l&tlich covers pressing of 
the joint to the required shape, slicing and weighing. 

A cooking loss (frying in this case) of 26~ has been assuned. 

The nushrooms used are canned and a drainage loss of 40~ has been ass1.JY1ed. 

The garnish consists of sliced onions, sliced button nushrooms anti ~omatoes, 
a 2~ handling loss has been assuned in all cases. 

A 2% handling loss has also been assuned for all the sauce ingredients. 

Having cooked the meat and prepared the sauce tog2ther 1&1ith the vegetable 
ingredients, the product is assnt>led in a PET tray in the foll01&1ing 
proportions: 

Cooked Steak 
Garnish 
Chasseur Sauce 

Pack Wi:!ight 

160gns 
75gns 
65gns 

300gns 

4.3.2 Standard Factory Costs - Steak Chasseur 

The principal considerations during final product assent>ly l&tlich have been 
assumed in the costing are listed be:low - the detailed cost calculations 
appear in Table 4.3.2 
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TABLE 4.3.2 S1'"£AK CHASSEUR STANCARO FACTORY COST 

Prime Cost Data Size 300gn 

Cooked ~teak 160gn 
Garnish 7Sgn 
Chasseur Sauce 65gn 

300gn 

RAW PIATERIAL YIELD Loss Usage Price s k/Unit p/Kg 

Beef (Place) 1 0.162 144.75 
Garnish (Volumetric) 6 0.080 118.87 
Sauce (Semi Auto Deposit) 11 0.073 85.02 

Total Raw Material Cost 

P~CKING PIATERIAL Loss Per Price 
s lklit p 

PET Tray 3 1.0309 6.014 
Bonded Film Lid 3 1.0309 1.100 
Sleeve 3 1.0309 5.300 
Export Case x 12 1 0.0842 18.000 

Total Packing l'laterial Cost 

DIRECT LABOUR Planning: Throughput = 30 Packs per minute 

Place Steak = 2 
Garnish = 2 
Sauce = 2 
Feed Sealer = 2 
Sleeve = 3 
Tray Up = 2 
Case Up/Outer Case = 2 
Line Se1·vice = 1 
Sauce Ingredients = 2 
Extra = 1 
TOTAL = 19 

Total Direct Labour 

Total Prime Cost 

FACTORY OVERHEADS 
Variable 
Fixed 
TOTAL EXPENSES 

TOTAL FACTORY COST 

1.00p '1nit 
9.41p/unit 

~..JUrs/Unit = 0.0106 

Pence rate = 300p 

Cost/Unit = 3.17p 

Cost/Unit 
p 

23.45 
9.48 
6.21 

39. 14 

Cost/Unit 
p 

6.20 
1. 13 
5.49 
1.52 

14.34 

3.17 

56.65 

10.41 

67.06 
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4.3.2.1 Raw 11aterials 

The beef is weighed as individual portions and depositec in the tray by 
hand. A ii loss factor is assumed for this operation. 

The solid garnish of vegetables is measured out volumetrically and a 6~ loss 
factor is included lllhich covers give~way (5~) and a finished product los~ of 
1~. 

Sauce is deposited using a semi-automatic dispenser and a total loss of 11% 
has been assumed which covers spillage and pipe line losses. 

4.3.2.2 Packaging 

The packaging cost calculations have been based on a PET tray with bonded 
film lid. This is inserted into a printed sealed carton and packed 12 units 
tc the outer case. The loss factors for each of the packaging ingrecients 
are clearly set out in Table 4.3.2. 

4.3.2.3 Direct Labour 

Calculations are again based on a line speed of 30 packs/minute. A total of 
19 people are required. The individual tasks and the people associated dth 
them are clearly set out in Table 4.3.2. 

4.3.2.4 Total Prime Cost Summary 

Raw Materials 
Packaging 
!..abour 

39. 14p 
14.34p 

3. 17p 

56.65p 

69.1% 
25.3~ 
5.6~ 

100.D~ 

4.4 PRODUCT COSTING - BEEF KEBABS 

The raw material used to develop this product recipe in the kitchen was rump 
steak. The cost assumptions are the same as those used in the Steak 
Chasseur product. 

4.4.1 Ingredient Preparation - Beef Kebabs 

Principal considerations in this costing are listed below. The detailed cost 
calculations appear in Table 4.4.1 - Beef Kebabs. 



TABLE 4.4.1 BEEF KEBABS 

.. ::c:?r Pressed/Dicec/Ueig~e= • 

2 :.eef Friec/Transferre= 

3 S3u:::e :::>re;:::;3r?.tion 
:=:=t .ine Vine::;ar 
' 2::4 .ine - ~urc;unty Ty:::ie 
r l" ...:?:!' :~ 51 Cll: 
Ca:,., c:.1 ._, ____ 

:::::e-f Jouill'.Jn •...J ...... 

:::-:::e~:::r Sauce 
'"::::dcurrent Jelly 
:..:n:·_-::?~eneC '.Jran-;e Juice 
' .. ~ite Pe:::i::ier 
J!'ie~ ::><!rs] ey 
Salt 
•_e-:::;n Ju:ce 
S::iy '.:::uce 
Cc! f l::i 
f_ater 

Total Sauc!? 

Re::i;"Je 
Dr:i::::rtio'1 

1JCJ.:J 

10J .JJ 

4. !l:::i 
17 .2~ 

r, --. • .!.. _; 

:=. 6::. 
... /, = -·--
C.c2 

2~ C~; -'•--
1~.5S 

C.02 
r. ...,, 
- • '"-\..I" 

::.J.:. 
,.. --
u.~= 
~ ::-.-, - . _,...., 
3.20 

23.2J 

108.'J~ 

•_o:ss 

L.O:: 

2:::.~J 

2.c:; ... ... ,.., 
L • ..._,_ .., ,,.., 
£ •-"-

-. _,.. - -.-L •. _: ..J 

2 .C'.J 
2.iJ~ 
... --'- • lJ 

2.CJ ... :i~ ...... _ - ,,..., 
L.. - -- ...,-tt. L: •. ' ., ......... '·--
2 .Cl'.J 
2.~:J 

s S~~150G/tonne at rate of SUS1.52 = £1.0~ 

JS2:Je 
~.u:::nti ty 

1.042 

1 .351 

0.041 
o. i 75 
C.OG2 
c.~35 
r '""'!-::: 
\,;. -'~-

0 r.-:.: . ---
0.26L1 
C.14:'l 
O.C:J1 
c. ~=1 
f"'I _,,,_ 

,J • .._:._; I 

ri -.-:-...... -- ~ 
n r7'7 
-.J•-...J. 

o.:33 
D.257 

1 .022 

;:Jr ice 
O/·.-.• 

*1 uS. JC 

109.37 

13::.oJ 
7.-:~ ~....,, _u_ • ....,_ .. 
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The beef is available as frozen joi~ts butc~ereo to the specification. 

A pre;Jaration loss factor of t.'. has been c::ss~nec uhich covers pre:s:~}, 
dicin~ and weighing. 

A cookin; loss (frying in this case) of 26'.'. has been assumed. 

A 2~ handling loss has been assuned for all sauce inQrecients. 

Havin; cooked the rreat and pre:Jd~·ed the sauce dth the re,.,aini'1'.J ve;etable 
in~redients, the asse~bly of the kebab on wooden s~e~ers takes place. 

The se;:iarate ingredients are present in the follo~in:. proportions: 

Ru:;;:::i SteAL< 
Pe;::i::iers 
Pearl :Jnions 
Sauce 

82g'Tl 
AO gm 
179m 
S6o~ 

390gri 



- 26 -

4.4.2 Standard factory Costs - Beef Kebabs 

i:-.:- :;:-in::bal considerations durin~ final c:-:::'uct as~c.,~l y whi:h. have ~ee:-i 
a::::::J-:2~· i., t'"le costir.; are list(;C ':leloi.i - trie cet;~ilec:: cost ce:!::wl<!ti-:,s 
?.:;;2ar in Ta~le 4.4.2 

TAB~E 4.4.2 BEEF K~BABS STANDARD FACTORY COST 

Ori'.'."::; Cost :'"'-i+- -----c Size 39~~-::s 

~ 

~L1"'1= Stea:.: 
Pearl unions 
Pe'J:::ers 
5?.u:e 

··-~~:"J-."'I ,,,_ .. 1 .... _ 

Stea;: (:ss~..,:!e) 
;:>ez:-1 Onions (Pl~::e) 

-... ;jL'.l"'l 

17~!": 
40J"1 
s:;::;, 

Pe~~e:-s (iransfer & ~~sa~~!~) 
:~~=~ (Se~i ~~t::i ~e:;J~it) 
fo:.:;.i.. ~21- '.~?.t::ri~l C::-s+: 

P:::T Tra'; 
9ondec rilr: '-.ic 
Carton 
Ex~ort Case x 12 
Total Packing i·".aterial Cost 

x2 
x2 
x2 
x2 

= 1 5L.i 9-'"' 
= 34g:-i 
= ~::l'.1.1 

= 112g:-. 

'_oss 

2 

11 

1_oss .. 
3 
3 
1 

Ko/' ·~;t -· .J . .... 

c .174 
G.L.37 
~::l.:'7 

~~r 

Unit 
1 .G3C:J 
1.0309 
1.0303 
O.JS!o2 

Price 
r:,/->: 

14: .• :::-
4::.:: J 
7G.:::: 
~1 • ::: 

Pri:e 
;::; 

9.624 
1.4:J 
a.es:::i 

15.~'.JJ 

··annin~: Throughput = 3:J PacL<s per ~·~i .,;,;te 

f.:sse:""jl y = 1 '.) 
Tray in:; = 2 
Sauce = 2 
ree~ Sealer = 2 
Sleeve = 3 
Tray U;:> = 2 
Case U::i/~.C. = 2 
~ine Service = 1 
Sauce Ing::ints. = 2 
Extra = 1 
Total = 27 
Total Dire::t '_a:Jour 

TJT;.·_ ~::::r·:: COST 

F~CT~~y CVE~~EA)S 

t'ar.:. ::r::le 
F ixc·: 
rr; _ 
r r: -

r::v:~:-.s:s 
---~-· , .-.r-
. ··-1. I -·.I 

1. 3Q;J/u..,i t 
12 .21 :;/;.J.,i t 

Hours/~~it = :.015 

Pence Rate = 30:::Jp 

C~st/Unit = t;.5Jp 

Cos ti'.;"' i: 
a 

25.7' 
1.T 

11 • -· 
t;S. i ~ 

,-r:c:•/ ~:· ..... ~- .... ...: ·- -

1:.1:: 
1.44 
9.15 
1.6: 

22.33 

4.5: 

'i1 • Sl. 

1:.:: ~ 
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~.4.2.1 Raw Material Costs 

A 6~ loss factor has been ass1.M11ed for the neat ingredient which covers 1~ 
finished pack losses and 5% associated specifically with the asse~~ly 
operation. 

Peppers and onions are handled in a similar way and the losses associatec 
with both vegetables are 83 in total. This is made up of a 2~ transfer 
loss. S~ assembly loss and 13 finished pack losses. 

The sauce is again deposited as a semi-automatic operation and a total loss 
of 11~ has been assumed which covers spillage and pipe line losses (10~) and 
1~ finished pack loss. 

4.4.2.2 Packaging 

These considerations are the same in principle as for Boeuf 8ourgui;r1:::inne 
except for the size of the container which is lar)er in the case of Ke~a~s. 

4.4.2.3 Direct la~our 

Calculations are again based on a line speed of 3Q packs/minute. The 
assembly operation of the Kebabs makes this a labour intensive operation. A 
total of 27 people are required. The individual tasks and the peo;:ile 
associated with them are set out on Sheet 1. 

4.4.2.4 Total Prime Cost Sunmary 

Raw f'laterials 45.11 62. 71 
Packaging 22.33 31.04 
Labour 4.50 6.25 

Total Prime Cost 71 .94p 100.00~ 



- 28 -

4.5 FACTORY OVERHEADS 

Casis 5QJ~g/hour x 6 hours/day x 5 days/week x 46 ~e~s/year = ~~: to,,=~. 

l'iana:::;el"lent 
1 Unit ~lanager + Car 
1 Electrical Engin~er + Assistant ~1anager 
Total 

Office 
1 Cost Clerk/Planner/Buyer 
1 Sao!< Keeper 
1 Typist/Receptionist/Clerk 
Total 

Indirect 1_abour 
2 rorklift Drivers/Goods Received/Goods 

Outwards/Cold Store/Ory Goods 
2 Cleaners Office & Factory & ~ite Cleaning 
Total 

Energy 
Asst.r.1e 1p/pack Varia~le 

Fixed - ~igMting, Heating 
Total 

1"1otor Expenses; 
1 Small Open Ba=k Dropside Vehicle 

Cleaning raterials 
Maintenance - Materials & Contractors 
Rates - Local Authority 
!:later 
Bacteriological Analysis 
Rau Materials/Finished Goods 

Insurance 
Erroloyees and Public Liability and Stock 
Audit Fees; 
Phone/Stationery 
General & Contingency 

Depreciation (rounded figures); 
Buildings~ 2~ £1,250,000 
Plant ~ 103 £750,00u 
Total 

Bank Interest cr 15~ of ~orking Capital ReQuirement 

TOTA~ 

£:100 

18 
15 

12 
10 

6 

16 
10 

32 
2 

3 

3 
25 
25 , 
10 

4 
5 
4 
8 

25 
75 

CGQ 

33 

26 

26 

34 

3 

3 
25 
25 

1 

10 

4 
5 
4 
8 

100 

24 

333 



s.o run..nc MAMFACllJUt«; INSTRll:TICWS 

S.1 BOEUF BOURCUICNONNE 

To be reac! in conjunction with F'lOl&I Sheet and Factory Plan (Attachment::: ) 

S.1.1 Raw lllaterial Specification and Supplier 

r~ote: The sourcing of ancillary ingredients such as vegetables is based on 
the as!;..r.ed availal:!ili ty of frozen anc/or pre-processed supplied in !!'Ost 
ins tanr.es: -

Seef 

Sac: on 

Sutton Onions 

100~ Visual Lean Topside. Frozen boxed joints 

Green "streaky" 60-70% Visual Lea,. Frozen b~xed 
joints 

Frozen IndiviclJally Quick Frozen 15-20r.m diameter. 
Blanched 

Diced Onions Frozen 5!"t'I dice. Blan=hed 

Button fushroons Canned {in orine). Approximately 20mn diameter 

Garlic: Frozen/or canned. Garlic puree 

Red ~in~ Burguncy "type". Plastic containers - 5 gallons. 

Oil Vegetable, corn oil. Edible, refined, deodorised 

Colflo 67 Plodified Starch. National Starch 

Heat treated, plain flour 

clack Pepper Ground, sterilised 

Caramel Powder (from Bush Boake Allen) 

Thyme Dried, :-ubbed 

TOMato Puree Canned. 28 RS 

Bay Grounc 

Par~ley Dried, rubbed 

aouillon "fV'.aggi '' Quality 

Sugar Refined. Extra fine 
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5.1.1.1 Beef 

The QUality of the finished product will 0e very nuch determined by the 
QUality of the raw material employed. It is anticipated that the projucer 
will nave the major contribution to make with regard to this. Hol&lever as a 
point of reference the foll01;1ing criteria have been adopted to date. 

All meat will be draldrl from good QUality steers bearing any reQUired sta~ 
of fitness for tunan cons~tion. Ail sides employed will be free from 
contanination by foreign material. metal or wooden tags and any other 
coloured ink identification stamps. 

Overall fat should not exce~c! 10r.m depth on any QUarter (external). 

All meat will have been handled t11der strict hygienic. storage anc 
te:nperature conditions at all times and nust have been slaug'itered. boned 
and stored in EEC licensed premises. 

The particular "cut" of meat employed in this product is hind~uarter 
"topside", r.ion:inal 1003 Visual Lean. The exact ncmenclature and method of 
removal of this joint may vary from locality to locality and hence a general 
diagra."ilatic identification is attached (Attachment 3 ). 

The boneless trimmed meat will be packed into eith2r a polythene lined 
carton or a waxed carton and blast frozen. 

Packaging will be free from metal staples. 

The level of trilTl'ling em;>loyed to achieve the reouired removal of any fat, 
gristle etc would have to be determined. Any ageing 1110uld be similarly 
determined. 

Target bacteriological standards would be:-

Total Viable Count 
Staphylcoccus 
E Coli 1 
SRC 
Salmonella 

s.1.1.2 Bacon 

1,000,000 per gram maxinun 
100 per gram maximum 

1,000 per gram maximun 
10 per gram maximum 

Absent in 50 grams. 

The material employed in the recipe is basically non smoked (green) streaky 
bacon. This would be 60-70~ Visual Lean distributed evenly so as not to 
give rise to any complete dice of fat in subsequent proc:?ssing. All rind 
~ill be removed from the joints in Q.Jestion which will be derived from the 
"belly" portion of the whole pig as indicated on the attached diagrafTI 
(Attachment 4). The joints will be taken only from supplies handled under 
the strictest controls of ~ygiene and temcerature and exhibiting no evidence 
of poor ouality. 

The cooked product shall be free from any foreign flavours and any flavours 
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associ~ted with rancidity or excessive brining. 

The bacon will conform to the U< and EEC Food Regulations relating to bacon 
with ~articular reference to preservatives ie:-

Sodil..JTI Nitrate 
Sodium Nitrite 

500 ppm neximum 
200 ptJm maxinun 

Salt levels would be anticipated between 2-4%. 

Target bacteriological standards would be:-

Total Viable Count 
Staphylcoccus 
E Coli 1 
SRC 
Salmonella 

500,000 per gram maximum 
100 per gram maxi~ur.: 

1,000 per gram maximcm 
10 per gram maximum 

Absent in 50 grams. 

Product should be packed in polythene or wax lined boxes free froi"l net.al 
staples. 

5.1.1.3 Button Onions/Diced Onion 

Individually Quick Frozen Button Onions 15-2Jl'VTI diameter 
Individually Quick Frozen Diced Onions 5rmi x Smr. x 5ITln 

Source from typical white, creamy yellow onions. The taste and aro~a s~ould 
be typical of English and Spanish CJ"lions. Raw material should not exhibit 
any grey/pink colouration, rTDre than 1/3 surface pale green, brown outer 
skin, onion fly, mould etc or any other blemishes. 

They should be pre-blanched sufficiently to avoid any requirenent for 
further processing prior to packing. 

5.1.1.4 Button rushrooms 

Canned in brine. 

Evenly sized at approximately 20rrrn button 11\Jshrooms. Colour to be beige 
light brown. There should be no discoloured product and no evidence of root 
ends or any other extraneous matter. 

Percentage salt in brine should be 0.6 to 0.8~ with no added citric or 
ascorbic acids. 

Drained weight will be consistent to that agreed at time of purchase. 

The finished product will be free from all pathogenic and food poisonin'.) 
hazards. 
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5. 1. 1 .5 Gar lie 

Carlie puree, a fine free ·newing light wheat coloured puree of unifor::i 
c~osltion throughout with the taste and odour of strong garlic. 

Typical solids 34-Jai with normally 1.5-2.0~ added citric acid. 

5.1.1.6 Red Wine 

"Burgundy" type red wine. 
without any vinegar types. 

Should have a typical wine flavour and odour 
Alcohol content should be standard at 11-12.s:. 

When filtered through a fine (100 mesh) sieve there shall be nothin~ 
retail"led. 

As no glass is permitted, delivery should be in plastic containers 
exhibiting no evidence of leakage. 

5.1.1. 7 Oil 

Vegetable, corn oil should be a clear transparent yellow oil with a typical 
refined, deodorised corn oil flavour bland and free from foreign flavours 
and odours. 

Various factors such a:; Iodine Value, Free Fatty Acids and Peroxide Value 
are likely to determine rancidity of oil rather than bacteriological 
activity. Target value:; for these quality indicators would be:-

Iodine Value (IV) 
Free Fatty Acid Level (FFA) 
Peroxide Value (PV) 
Saponification Value 

110-128 
o.1s maximum 
2.0 maximum (milliequilvalent/Kg) 
186-196 

Other factors such as colour, smoke point, relative density, refractive 
index can be specified but are not considered important in this context. 

5.1.1.8 Colflo 67 

Specific modified starch ..Illy supplied by National Starch & Chemical, 
Trafford Park, Planchester. 

5.1.1.9 litleatflour 

A plain, heat treated, anylase inactivated flour. Free from foreign bodies 
and milled under hygienic controlled conditions. Protein content and gluten 
levels are not particularly important in this context. 
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5.1.1.10 Ground Black Pepper 

A brown/black spFCked free running coarse powder with a typical hot s;:>icy 
taste. No foreign material will be evident and it will have been sterilised 
to achieve acceptable bacteriological levels - maximum viable count 1 
million. 

5.1.1.11 Cara~el 

A dark brown hygroscopic natural food colour complying with the general 
purity criteria of the EEC Colour Directive and the Colouring ~atter in Food 
Regulations for E150 Caramel. 

Supplier: Bush Boake Allen 
Blackhorse Lane 
London 
Code H8332 

5.1.1.12 Rubbed Thyme 

A mixture of dried leaf frag'lents and small stalks obtained from the dried 
leaves and fl01a1ering tops of Thym.1s Vulgaris, varying in colour from li;~t 
br01a1n to dark qreen and purple. 

It should exhibit a fairly strong aromatic and sweet odour characteristic of 
the herb with a slightly scented flavour and no "off" flavours. 

There should be no stalks greater than 20nm in length and only a limite::! 
number of smaller stalk present. 

5.1.1.13 Tomato Puree 

A bright, deep red coloured paste with a typical tomato puree flavour. The 
refractive solids will be 2ei target. There will be no evidence of 
spoilage, mould or "off" flavours and any "blown" cans will be discarded. 

5.1.1.14 Ground Bay 

A dark olive green, very fine powder, free flowing like talcum powder. The 
odour will be slightly sweet, very aromatic, characteristic of bay. There 
will be a strong, clear flavour characteristic of bay, there may be a slight 
but not 1S1pleasant bitter after taste. The material will be free from 
stalks, wood, dirt and any other material which is not bay (Laurus Nobilis). 

5.1.1.15 Parsley 

Dried, rubbed parsley will be used with an appearance of dark green, dried 
leaf pieces including a snall M!Ount of ciJst/stalk material. A cooled 
infusion 111ill have a characteristic odour and taste like fresh parsley but 
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not as strong. Stalks, wood, solinters, grass and other Evr·~ (Extraneous 
Ve~eta~le fiatter) will only be per~itted at very lo~ levels ie a.as:.. 

5.1.1.16 Bouillon 

~eooi Beef Bouillon. A dark brown, granulated/pOlalder material. The flavour 
will be typical of meat polllder. salty and s::iice flavour being noticed. A 
stronger, harsher note is present than in other bouillons ~loyec. The 
product should be l'bnosodilJTI Glutamate freP if possible. A typical 
ingredient list would be:-

Hydrolysed vegetable protein, salt, beef meat extract, edible fat, cara~l 
paste, garlic, celery. 

Supplier 

5.1.1.17 Sugar 

Maggi Sou::is Limited 
The Nestle Company Limited 
Croydon 
Surrey 

Refined, extra fine, retail Q.Jality sugar from a reputable sup~lie~. 

5.1.1.18 General Note 

Individual ingredients can if appropriate be separately specified on a 
common raw material specification docunent, an exam;:ile of which is attache= 
(Attachment c;). 

5.1.2 Processing - Boeuf Bourguignonne 

5.1.2.1 Pack Make up 

Declared pack weight 285gm. (10.0oz). 

Cooked, diced beef 
Sau::e 
Button Onions 
Button rushrooms 

5.1.2.2 Beef Preparation 

91.0grii 
167.0gm 
20.0gm 
22.0gm 

300.0gm (Sr, giveaway) 

Re1T1ove boxed beef from cold store (-25C to -30C). Note: Only sufficient to 
maintain tempering operation should be withdraun at any one time in order to 
ensure consistent temperature control. 

Load batch microwave tempering i.nit with prescribed QUantity of beef, still 
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( ,.---- ta 

~'=:l:::Y =:e?f. ~:Ute: Thi~ uo:.ild be cc:rriec owt in a seo=::-2te, F:-:o::~:::~e~ 
e,~i:o•~~~: in orde~ to ~=2~ oac~~;ing rTCt:rials a~3y fr3~ the re~~i-~~~ =' 
t~~ ~=-c~e~sin; operation ~n= so avoi~ potenti~l conta~ination. 

T:-3ns7er to !:z;;::sal:!in; ar23 usually via ::ine 111ay only exit ~ortal frc- :."1-: 
~:::,,.: n~a rsa-. 

::;a,~s~ n:?.t ~:eeks ir.tc xlts of sui ta"."1le size ta f"• f==>-' c'"-,,--,,,- _: 
l~ --~ . ·- ~ -. _ .. -'...,_ 

~;:=-.: -...; • .ct;:: ~::.e:ific size3 t::: ~= 
. . . . 

s=:=::f:~:--.6.--'·- ::~:er~:~==• --

.., ____ .. __ .. 
- ...,.:.__ ---

t: ~~i~:a:n c~~si~ten=y an= ef7iciency an: ~voic any l=ss~s due t~ ==-:= 2::. 
~-: 1 j!':~J:t n=t int;~~== f~r i~~e~iate use S~j~lj th~:-efore ~e ret~=-~~= :: 
~~c ~~~i;net2: c~ill stare (ra~ ~eat). 

µ:-e-~e:;~ ::i:e: jee7 into li~::::e~ st~inless steel ~ins to re~~ire:::: ~a:=- si:~ 
(:::2 ~=)a~:- :.ra~s•e:- t~ co::i~er 2s re:Juired. (H;.;l:::: in ra;.:J ::ie;::t c-:1:::: 
u~:il such ti~2). 

As lo~ a te~~erature as oossi~le conjucive to efficient o~erati~n ~,= ~~11 
::.eing cf st.::'f s'"'loul~ ~e i;.aintai--ied .at all times for both o::~::..J:: a"~ 
e~~i:an~ent :n the jest interests of ~raduct Guality. 

c: • ? .., 
-'•. ·-·-' 
T:lis C'.J'=?ratic-i i.;ill be carriej out in a 10C'.j litre Giusti tp:: v~ssel 
p:~~i~e:: ~it-i ::>ressu::e c~o~in~ and v3cuu~ cooling 
alsj :.e orc\.'ii:ej ~ith facilities fer auto-iatic or 
inc!u::i:.: ti:-:es, te:i;-ie:ratur:?s etc. 

facilities. ' .. 'esse! ,_,ill 
se~i-auto~atic o~e:-ati~, 

A::: :J::.-.~e:: ::u;nti ty of ci:e:! oniar. anj saute until soft a1= tra-:~:::r~-: 

(a;:i:J:oxi"riately 5 :-:;in:..1tes) :Jitr. stirrer c-i. 

-~:!.er or ne~s....;re re:J·Ji rec :iu3nti ty of water to vessel. 

;:.~-• ;;r"'- •ei i:,'"1e:-' O..J.:in+; t; ,,... of all other in:Jre:l.:.ents ( exce;::>t s tarc'le!:". a..,:' 
::i~~..;-i) -t; v~:;sr:.l. ~· . -

T!.= (using :'"l'?:hanical 'l::iis: ;:;r::;videc) uEi~ha~ :::u~!i:ity of ra:.1, ~i:e- -.···' 
.:r.~c ve~sel. 
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:;,nnc; t::> tef"::>erature and pressure (15 psi - 121 C) and hold for s;:>e=:ifie:i 
tine (ao~roxi~~tely 15 minutes). Note: Non pressure cooking would entail 
si~nific~ntly extended coo!<ing times (2-2.5 hours} with additional cooking 
capacity to cope with throughput. 

CCT-10letion of cooking cycle will be indicated by either visual and/or 
audible signal. 

Operate vacuum cooling cy:::le. S\;Jitch off stirrel' and cool to 10C to isc. 
Achiever:ient of preset temperature will be again indicated automatically. 
(Vacuum cooling significantly reduces processing times). 

Unclamp lid and lift. 

Gradually tilt cooker and empty contents onto separating/sorting bed. 

Stock will be collected through grid "'1ich will retain cool<ed meat a!"\C oe 
pl.ln;)ec to holding tank or direct to sauce cooking vessel as required. 

After draining meat will be weighed to appropriate batches and transf e:red 
direct to packing line or to chill holding buffer designated for coo1<ed 
meat. r"ote: Separation of any raw and cooked prcducts is essential for 
good handling principles and bacteriological control. 
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5.1.2.4 Sauce Preparation 

5.1.2.4.1 Sauce Recipe 

The bulk of the sauce comes from the flavoured stock separated from the :neat 
cooking operation which is su~sequently thi~kened. The make up would be as 
follows:-

Ingredient 

Bacon 
Oil 
Oiced Onion 
Garlic Puree 
Red ~ine 
Black Pepper 
Carar:iel 
Thyme 
Tomato Puree 
Bay 
Parsley 
Bouillon 
Sugar 
Colflo 
Flour 
l'leat Stock 
water 1 
water 2 (for starch slurry) 

Evaporatic.n loss 

8.59 
2.26 

12.00 
0.73 

19.47 
0.05 
0.09 
0.06 
3.58 
0.02 
0.10 
0.83 
0.24 
2.21 
1.43 

31.64 
16.70 
10.00 

110.00 

10.00 

100.00 

Kg/454 Kg Batch 

39.00 
10.25 
54.4e 

3.31 
0e.4a 
0.23 
0.41 
0.27 

15.25 
0.09 
0.45 
3.77 
1.09 

10.03 
6.50 

143.60 
75.85 
46.00 

sao.oo 

46.00 Kg. 

454.00 Kg. 

Note: Vacuum cooling results in a loss of moisture taken to be derived only 
from free water for ease of presentation. 

5.1.2.5 Sauce Ingredients 

Note: Removal of outer packaging and decanting of ingredients will take 
place in a designated area separated fro!!! the processing environfT'lent in 
order to miroimisP. potential contamination of product. 

5.1.2.S.1 Bacon 

Bacon is handled/processed in the same way as the raw beef, and the handling 
instructions given for beef apply with the only variation being the dice 
size em~loyed which for the bacon would be 20 x 20 x 5mm and would 
nec~ssitate a change in dicing set. 

Diced bacon is weighed to batch weight and held in chill until required for 
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use in suitable containers. 

5.1.2.5.2 Diced Onion 

Frozen. diced onion will be :ramoved from cold store and weighed to batch 
size as reQuired in suitable plastic containers. 

5.1.2.5.3 Garlic Puree 

This product may be either frozen or canned and will su~sequently be ha~:le~ 
as either diced onion or tomato puree. 

5.1.2.5.4 Tomato Puree 

Cans of puree will be removed frcrn store. They will be inspected and wiped 
prior to use if necessary. 

Cans will be ooened using a crown punch type ooener which Minjmises ris~ of 
swarf contamination. 

Puree will be tipped and/or scraped from cans and weighed to batch siz~ intc 
suitable plastic containers. 

5.1.2.s.s on 

Vegetable oil will be decanted from storage drums and weighed to batch size 
in an appropriate container. 

5.1.2.5.6 Red Wine 

Red wine will be decanted from suitable storage containers (not glass) and 
weighed to batch size. 

It IT\ay be poss5ble to allocate wine volumetrically eMploying containers as 
received. 

5.1.2.5.7 Dry Ingredients 

Remaining ingredients many of which are herbs and/or spices and as such only 
reouired in small amounts will be weighed o~t using appropriate bench scales 
in a separate spice room and stored in specifically coded polyhags denoting 
a particular recipe. 

All dry ingredients will have previously been decanted into storage 
containers for the spice room in a separate area so as to segregate O•Jter 
packaging of incoming items from the Processing environment so mininising 
any possible foreign bodies or contamination. 
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ihe ac::uracy of ~ei~hing at this paint is para~ount hence the specific~lly 
su;::>Jlied scales. ~any of the her~s and soic?s are only adde= in relativ•ly 
s~all a~ounts and variations in wei;~~ can lea~ to inconsistency and f lavJw: 
differences in finished sauces. 

5.1.2.5.a Starch Slurry 

5tarc,es will ~e ~eighed to required batch weight and dispersed in a 
r.Easurec qua!'lti ty of water (water 2) e:i::loyirv; a s;::>ed fically sup:::.:.!.ie:: tan~ 
anc high shear ~ixer for th:t purpose. 

The slurry so na~e will ~e held anc OU"l::>e~ tc the coo~in;; vessel as 
re:;.._.i =-et. 

S.1.2.5 Sauce Process 

F~r S3UC2 preparation a S~J l!tre Giusti ty::ie v0 ssel is e~ploye~ ~it~ t,e 
vacu~- co::lin~ sy~te~ and necessary con:rol instru::-ientation. 

Pu:i: fl::ivowre~ sto:::...: derivej fro-; meat CO::J~in; o:ieration into sauce cc:::-::n~ 
vessel to reouirej Gwantity. 

Aac ::::ed bacon and bring to boil. 

Turn o~f heat and add pre-naje starch slurry with stirrer at full s:iee~ for 
maxi~w"l dispersion. 

Hald for S minutes to a~low stcrches to "cook out". Reduce stirrer spee:!. 

Apply va::uu"'i cool system and cool sauce to 10C to 1 s:. Chee:.: yiel:::i an-: 
Quality. 

Empty cooviny ve~sel via valve into stainless steel bins or other su!ta:le 
containers. 

Ueigh off to line or hold in chill store until required for use on line. 

5.1 .2.7 Garnish Preparation 

5.1.2.7.1 Sutton Onions 

Renove fro~ cold store frozen Individually Ouic~ rrozen products. 

UeigM to a~oropriat~ bowls for use on line. 

Transfer to lin~ as requirec holjin~ in c~ill in interim. 

5.1.2.7.2 ~ut:on llush:-oors 

Re-.ove cans frori store and inspect and wirie :.irior to use if necessary. 
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Coen cans el'l;lloying crown punch type opener to minimise swarf. 

Drain liqueur using sieve and discard. 

Weigh drained nushrooms to suitable l..nit weight and hold in chill in plastic 
pans until required for use on line. 

5.1.2.B Pack Assembly 

Feed trays onto conveyor. 

Ueigh cooked, diced meat into each tray. Note: This will be done by hand 
at a purpose designed weigh station with a scale and a rack for a pa!"I of 
diced meat supplied. 

Add garnish to tray. This will be achieved by counting individual butto!'l 
onions and mushroans into each tray. 

Dispense sauce. Sauce will be deposited volumetrically over the meat a:-id 
garnish fron a food products filler and via a hand held "gun" nozzle. The 
filler reservoir being topped up with sauce as required. 

Checkweigh. Trays will be automatically checkweighed and lightweight trays 
can be topped up with sauce before lidding. 

Apply film lid to tray. This operation will be carried out automatically by 
machine. It is important to ensure that ci.Jring filling and transfer to the 
machine that sauce is not all01&1ed to contaminate the seal area and so give 
risP. to faulty or inadequate seals. 

Lidded trays are netal detected. It is important that products are only 
metal detected once they are "secure" against ingress of any fL:rther metal 
foreign body contamination. 

Trays are put into cartons and sealed. The operation is carried out at this 
stage to avoid rejection at netal detEctor of tray plus expensive carton 
(also potential metal contamination of board can lead to unnecessary 
rejection) and then to give protection to film lid as soon as possible 
against puncture or damage and contamination. 

Finished packs are placed onto specially selected metal trays which are in 
turn loaded ir.to trolleys. 

Once full of trays trolleys are pushed irito tunnel freezer for allotted 
period to fully freeze product (-18C). 
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5.2 STEAK CHASSEUR 

To be read in conjunction with FlO'.u Sheet and Fact...iry Plan ( Attachmer1t 6 ) 

5.2.1 Raw l'laterial Specifica~ion and Supplier 

Note: The sourcing of ancillary ingredients such as vegetables is based on 
the assL.Jned availability of frozP~ ~-..d/or pre processed supplies in most 
instances. 

Beef 1003 Visual Lean Rump Steak. Frozen boxe~ joints 

Onions Sliced 3mm. Individually Quick Frozen 

Tomatoes o:~ed 10 x 10 x 10r.rn. Individually Quick Frozen 

!"\.Jshrooms Sliced, canned 

Butter Salted, cor:vnercial ~aunts 

U"lite l!!ine Dry white, Cha~lis type. Plastic containers 

Sherry Pale Cream. Plastic containers 

Tomato Puree Canned 2eRs 

Bouillon "Knorr" type 

Sugar Food grade ref~ned 

Salt Food grade 

Garlic Powder Export Garlic Powder 500 from ~cCormicks 

Black Pepper Ground sterilised 

Basil Rubbed 

Tarragon Rubbed 

Bay Ground 

Colflo rJational starch 

l:it'leatflour Heat treated plain flour 

5.2.1.1 Beef 

The Quality of the finished product wi 11 be very much determined by the 
c:iua,l~ty of the raw material employed. It is, anticipated that the producer 
will have the major contribution to make •.11ith regard to this. Houever as a 
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point of reference the following criteria have been adopted to date. 

All meat will be drawn from good CJ,Jality steers bearing any reouirec stano 
of fitness for tunan cons~tion. All sides ~loyed will be free fron 
contamination by foreign material, metal or 1a100den tags and any other 
coloured ink identification stamps. 

Overall fat should not exceed 10nm depth on any quarter (e~ternal). 

All meat will have been handled ISlder strict hygienic, storage and 
temperature conditions at all times and nust have been slaughtered, boned 
and stored in EEC licensed prenises. 

The particular "cut" of Peat employed in this product is hindquarter ··~ump", 
r~or.;inal ioo;: Visual Lean. The exac

0

t nomenclature and method of renoval of 
this joint may vary from locality to locality and hence a ge~eral 
diagramatic identification is attached (~ttachment J ). 

The boneless trimmed meat will be packed into either a polythene lined 
carton or a waxed carton and blast frozen. 

Packaging will be free from metal staples. 

The level of trilTllling er.iployed to achieve the required removal of any fat, 
gristle etc would have to be determined. Any ageing 1110uld be sir.ilarly 
cJetermined. 

Target bacteriological standards would be:-

Tctd Viable Count 
Staohylcoccus 
E Coli 1 
SRC 
Salmonella 

5.2.1.2 Button Onions/Diced Onion 

1,000,000 per gram r.iaxil!'k.Jrn 
100 per gram maximum 

1,000 per gram maximum 
10 per gram maximu~ 

Absent in 50 grams. 

Individually Quick Frozen sliced onions 3nrn thickness 

Source from typical white, creamy yellow onions. lhe taste and arOITla should 
be typical of English and Spanish onions. Raw material should not exhi~it 
any grey/pink colouration, rrt>re than 1 /3 surface pale green, brown outer 
skin, onion fly, mould etc or any other blemishes. 

They should be pre-blanched sufficiently to avoid any requirement for 
further processing prior to packing. 

5.2.1.3 Tomatoes 

Individually Quick Frozen diced 10 x 10 x 10r!'fn. The product will be 
discreet pieces of skinless tOMato sourced from material ~~ich was wholr, of 
good 1S1iform deep orange/red colour and firm texture. The product will be 
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free frO!"'I all foreiqi bodies and odours. The presence of SOMe ble-:is.,es. 
peel. stalk/calyx and pale colour will be permitted but at very lOl.l levels. 

S.2.1.4 ~ushrooms 

Sliced. canned in brine. Evenly sliced (4-Snn after sterilisation) button 
~shrorlflls. Colour of lSlCut surfaces to be beige-light broun. There s.'iall 
be no discoloured pieces and no evidence of root ends or any other 
extraneous matter. Percentage salt in brine should be 0.6~ - O.B~ with no 
adjed citric or ascorbic acids. Drained weight will be consistent to that 
agreed at ti!lle of purchase. The finished product will be free fro-i all 
pathogenic and food poisoning hazarcs. 

5.2.1.5 Butter 

Salted butter co~lying with EEC and LJ< standards obtained in co~ercial 
cuantities. 

5.2.1.6 White Wine 

"Cha:Jlis" ty~e white wine. 
without any vinegar types. 

Should have a typical wine flavour an:: o:::Jur 
Alcohol content should be standard at 11-12.5~. 

L.hen filtered t...,rough a fine (100 mesh) sieve there shall be not!iing 
retained. 

As no glass is permitted. delivery should be in plastic containers 
exhibiting no evidence of leakage. 

5.2.1.7 Sherry 

"Pale Creari" type sherry. 
without any "off" notes. 
Uhen filtered through a 
retained. 

S.~uld have a ty;iical sherry flavour and odour 
Alcohol should be standard at approximately 20~. 
fine (100 mesh) sieve there shall be nothin~ 

As no glass is permitted delivery should be in plastic containers exhi~itin~ 
no evidence of leakage. 

5.2.1.8 Tomato Puree 

A bright. deep red coloured paste with a typical tol'lato puree flavour. The 
refractive solids will be 28l target. There will be no evidence of 
spoilage. mould or "off" flavours and any "blown" C:3ns will be discarded. 

S.2.1.9 Bouillon 

Knorr Beef Bouill,n. A dark brown solid paste-like material. The flavour 
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will be rounded meat stock with no harsh, high salt notes ~n hyc!ratec. 
Parsley pieces will be evident also. The product ~hould be r·ooosoeiU!""' 
Gluta."\at~ free if p,s•ible. 

Typical ingredient list:-

Salt 
Beef fat and dehydrated beef 
\:heat flour 
Starch 
Vegetable oil 
Hydrolysed vegetable protein 
Beef stock 
Hydrolysed beef protein 
Yeast extract 
Onion powder 
Parsley 
Spices 

Supplier: 

5.2 .1 .10 Sugar 

Knorr 
Nahrmittel AG 
Thayngen 
Switzerland 
(CPC - UK) 

Refined, extra fine, retail "-'ality sugar from a re~utable supplier. 

5.2.1.11 Salt 

Food grade salt from a reputable source adeQuately packaged. 

5.2.1.12 Garlic Powder 

Specifically Export Garlic POlllder 500:-

l"cCormicks Foods Limited 
Ellesmere Port 

A free r!Slning l&lhi te to pale cream powder. \!hen hydrated should have a 
typical garlic taste and aroma with no rancid flavours/aromas. 

5.2.1.13 Ground Black Pepper 

A broun/black specked free running coa1·se powder 111i th a typical hot soicy 
taste. fJo foreign material will be evident and it will have been sterilised 
to achieve acceptable bacteriological levels - maximum viable count 1 
million. 

.. 
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5.2.1.14 Rubbed 92sil (Sweet) 

A mixture of dried leaf fragnents ct>tained from the dried leaves of ~ci~lf'" 
Sasilicl.JfTl. The material will exhibit a characteristic odour and flavour anj 
will be free from stalks, lllOOd, dirt and any other material which is not 
Basil. 

5.2.1.15 Rl.bbed Tarragon 

A mixture of dried leaf fragnents obtained from the driec lea~es of 
Arte-:iesia dracunculus. The material will exhibit a characteristic odour and 
flavour and will be free from stalks, wood, dirt and any other material 
which is not Rubbed Tarragon 

5.2.1.16 Ground Bay 

A dark olive green, very fine powder, free flowing like talcum poujer. The 
odour will be slightly sweet, very aromatic, characteristic of bay. T~ere 
will be a strong, clear flavour characteristic of bay, there may be a slight 
but not LnPleasant bitter after taste. The material will be free fro:-i 
stalks, woad, dirt and any other material which is not bay (~aurus ~ojilis). 

5.2.1.17 Colflo 

Specific modified starch Cl'lly supplied by National Starch & Chemical, 
Trafford Park, ~anchester. 

5.2.1.16 Wheatflour 

A plain, heat treated, amylase inactivated flour. Free from foreign bodies 
and milled under hygienic controlled conditions. ProtPin content and gluten 
levels are not particularly important in this context. 

5.2.1.19 General Note 

Individual ingredients can if appropriate be separately specified on a 
conmen raw material specification document, an example of which is attached 
(Attachment 5). 
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S.2.2 Processing - Steak Chasseur 

5.2.2.1 Pack Make Up 

Declared pack weight 285g. · ( 10. 0 oz ) • 

Garnish Blend 

Cooked Steak 
Sliced Onions 
Sliced l'Ushroons 
Diced Tomatoes 
Sauce 

5.2.2.2 Beef Preparation 

160.00gm 
12. 75gn 
24.759f'1 
37.50gn 
65.00gn 

300.00gm (5% giveaw2)") 

Remove boxed joints from cold store (-25C to -30C). Note: Only sufficier.t 
to maintain tempering operation should be withdralllrl at any one time in order 
to ensure consistent temperature control. 

Load batch microwave tempering uiit with prescribed QUantity of beef, still 
boxed and temper as detailed in operating instructions. Note: These would 
be affixed to unit at appropriate time. 

Transfer tempered meat (-2C to -3C) to deboxing area. 

Oebox beef. Note: This 1110Uld be carried out in a separate enclosed 
environment in order to keep packaging materials away from the re~3inder of 
the processing operation and so avoid potential contamination. 

Separate joints and transfer to pressing operation via one way only exit 
portal f~om deboxing room. Individual joints are required to produce intact 
"steaks". 

Press into specifically selected shape. This stage is important for 
consistency of product from several points of view ie weight control, 
packaging size and consumer visual appeal. 

Slice shaped "logs" on slicing uiit to fixed thickness (20mm). Slicing hes 
a higher yield factor than other possible methods such as bandsawing. This 
c.peration will also produce steaks of a consistent thickness which is 
necessary also for optimum performance from the cooker. (There may be sor:ie 
offcuts from the end of the pressed logs which would be directed to the 
Bourguignonne product). 

For both pressing and slicing operations control is important to maintain 
consistency and efficiency and avoid losses due to drip etc. Any product 
not intended for immediate use should therefore be returned to the 
designated chill store (raw meat). 

Weigh off steaks to unit batches and transfer to cooker as reouired (hold in 
ra~ meat chiller until such time). 
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As low a te~oerature as passible conducive to efficient operatio!"I an= we!l 
being of staff should be rreintained at all times for both product and 
envirorvne~t in the best interests of product quality. 

5.2.2.3 Beef Cooking 

This operation will be carried out in a continuous belt grill lrlit. ihis is 
a "dry frying" principle with both sides of the meat being cooke:::1 
si!T!Ultaneously and has been selected to give the most appropriate finished, 
cooked appearance to the meat for the product in Question. This 1&10uld not 
necessarily be so or as easily achieved with alternative methods. 

Feed steaks cons:stently to 1S1it and cook for preset time/tenperature (to be 
determined) to give required results of core temperature and appearance. 

Collect cooked steaks from end of cooker, continuously, into suita~le 
containers and transfer to the cooked product chiller to cool. 

Ueigh cooked steaks to lllit weights and transfer to the pack assem~ly line 
as required. 

5.2.2.4 Garnish Preparation 

Su~ply of garnish items is taken to be pre processed and canned/frozen 
Individually Quick Frozen to required specifications. 

Sliced Onions. Frozen onions will be removed from cold store and weighed to 
unit weights in suitable containers. Transfer to mixing operation. 

Diced Tomatoes. Frozen product will be reir.oved from cold store and weighed 
to unit weights in suitable containers. Transfer to mixing operation. 

Sliced Mushrooms. Remove cans from store and inspect and wipe prior to use 
if necessary. Open cans employing a crown p.inch type opener to mini:ni!'>e 
swarf. Drain liquor using sieve and discard. Weigh drained mushroor-:s to 
unit weights into suitable containers. Transfer to mixing operation. 

IY:ix Garnish. Add pre weighed Q.Jantities of all three garnish elements to 
bowl mixer and mix until a uniform blend is achieved. Do not overmix or 
break down as colour migration could occur. Weigh off garnish blend to unit 
weights and transfer to packing line. If not required for immediate use 
hold in chill store. 



5.2.2.5 Sauce Recipe 

Ingredient 

Butter 
Bouillon 
Sugar 
Tomato Puree 
Salt 
Garlic Powder 
8lack Pe;:>per 
Parsley 
Basil 
Tarragon 
l!hite Wine 
Bay 
Sherry 
Colflo 
II.heat Flour 
Water (including slurry) 

Evaporation loss 
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9.00 
1.70 
0.30 
3.80 
1.10 
0.20 
0.12 
0.20 
0.04 
0.10 

20.00 
0.04 
3.20 
3.50 
1.90 

64.BO 

i10.00 

10.00 

100.00~ 

Kg/454Kg 9atch 

40.90 
7.70 
1.40 

17.30 
17.00 
0.90 
0.50 
0.90 
0.20 
0.50 

90.60 
0.20 

14.50 
15.90 
B.60 

294.70 

500.00 

45.0Q 

454.00 Kg. 

Note: Vacuum cooling results in a loss of moisture taken to be derived only 
from free water for ease of presentation. 

5.2.2.6 Sauce Ingredients 

Note: Removal of outer packaging and decanting of ingredients 111ill take 
place in a designated area separate from the processing environment in order 
to minimise potential contamination of product. 

5.2.2.6.1 Butter 

Butter will be kept in cold storage until required for use. This will 
protect it from any rancidity problgms. After removal from cold store it 
will be weighed to batch quantity for transfer to cooker. 

5.2.2.6.2 Tomato Puree 

Cans of puree 111ill be removed from store. They will be inspected and wiped 
prior to use if necessary. Cans will be opened using a crown punch type 
opener which minimises risk of swarf contamination. Puree 111ill be tipped 
and/or scraped from cans and weighed to batch size into suitable plastic 
containers. 
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5.2.2.6.3 \:tlite Wine 

llhite wine will be decanted from suitable containers (not glass) and WEighed 
to batch size. It may be possible to allocate wine vol~trically emoloying 
containers as received. 

5.2.2.6.4 Sherry 

Sherry will be decanted from suitable containers (not glass) and weighed to 
batch size. 

5.2.2.5.5 Dry Ingredients 

Remaining dry ingredients other than starches, many of l&tlich are her~s 
and/or spices and as such only required in relatively small amounts uill be 
weighed out using appropriate bench scales in a separate spice roo~ and 
stored in specifically codej polythene bags denoting a particular recipe. 

All dry ingredients will have previously been decanted into storage 
containers for the spice room in a separate area so as to segregate outer 
packaging of incoming items from the p~ocessing envirorvnent so minimising 
any possible foreign bodies or contamination. 

The accuracy of weighing at this point is paramount hence the specifically 
supplied scales. l'Bny of the herbs and spices are only added in relatively 
small amounts and variations in weight can lead to inconsistency and flavour 
differences in finished sauces. 

5.2.2.6.6 Starch Slurry 

Starches {Col flo and bheatflour) will be weighed to required batch weight 
and dispersed in a measured q..iantity of water employing a specifically 
supplied tank and high shear mixer for that pUrpose. The slurry so made 
will be held and pumped to the cooking vessels as required. 

5.2.2.7 Sauce Process 

For sauce preparation a 500 litre Giusti type vessel is employed with a 
vacuum cooling system and necessary instrumentation. 

Meter/measure required anount of water (less Quantity for slurry make up) to 
vessel. 

Turn on stirrer and heat. 

Add All ingredients (except slurry) and ensure good dispersion. 

Bring to boil. Turn off heat and turn stirrer to maximum speed. 

Itm1ediately pUmp slurry mix to vessel to thicken. 
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Hold for five minutes to fully cook starches then red~ce stirrer spe~d. 

Turn on vacuum cooling system and cocl to 10-15C. 

Check yield and ~ality. 

Empty cooking vessel via valve into stainles~ steel bins or other suitable 
containers. 

Weigh off to packing line or hold in chill store (for cooked product) until 
required for use on line. 

5.2.2.B Pack Assembly 

Feed trays to conveyor. 
Place one cooked steak into each tray. 

Add required weight of garnish blend to to~ of steak. This could be either 
weighed or dispensed volumetrically by hand. 

Dispense sauce over steak and garnish. Sauce will be deposite:: 
volumetrically from a food products filler via a hand held "gun" nozzle. The 
filler reservoir being topped up with fresh sauce as required. 

Checkweigh. Trays will be autOf'latically checkweighed and lightweight trays 
can be topped up with sauce before lidding. 

Apply film lid to tray. This operation will be carried CkJt automatically by 
machine. It is important to ensure that Ii.Iring filling and transfer to the 
machine that sauce is not all01&1ed to contaminate the seal area and so give 
rise to faulty or inadequate seals. 

l'letal Detect. Trays are netal detected once lidded. It is important that 
products are only metal detected once they are secure against ingress of any 
further metal foreign body contamination. 

Trays are introduced into cartons and sealed.The operation is carried out at 
this stage to avoid rejection at metal detector of tray plus expensive 
carton (also potential metal contamination of board can lead to unnecessary 
rejection) and then to give protection to film lid as soon as possible 
against puncture or damage and contamination. 

Finished packs are placed onto specially selected metal trays which are in 
turn loaded into trolleys. 

Once full of trays trolleys are pushed into tunnel freezer for allotted 
period until product is fully frozen. 
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5.3 BEEF KEBABS 

To be read in conjunction with Flow Sheet and Factcry Plan (Attach~ent7) 

S.3.1 Raw l'laterial Specification and Suppliers 

!IJote The sourcing of ancillary ingredients such as vegetables is based on 
the 2ss1.T-1ed availability of frozen and/or pre-processed supplies in rrust 
instances. 

Beef 

Pe:Jpers 

Button Onions 

Redcurrant Jelly 

Red U:ine 

Vinegar 

Orange Juice 

Worcester Sauce 

Light Soy Sauce 

Lemon Juice 

Bouillon 

Oil 

Garli-: Pouder 

ll.hite Pepper 

Parsley 

Salt 

Colf lo 67 

100:0 Visual Lean Topside. Frozen boxed joints. 

Green and yellow frozen Individually Quick Froze~. 
Diced to required size. 

Frozen Individually Quick Frozen. 15-2:Jrnm cia'!leter. 
Blanched. 

Canned. 

"Burgundy" type. Plastic containers = 5 gall. 

Red ~ine vinegar. Plastic containers. 

l.hsweetened, pure, sterilized for ambie~t sto:age. 

Conmercial supply. Plastic ~ontaine~s. 

Commercial supply. Plastic containers. 

"Natural" strer ':h, 
containers. 

"Kne:rr" quality. 

commercial supply. Plastic 

Vegetable, corn oil. Edible, refined and deodorised. 

Export Garlic 500 ex McCormicks. 

Ground, sterilised. 

Dried, rubbed. 

rood grade. 

National Starch. 
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5.3.2 Processing - Be~f Kebab 

5.3.2.1 Pack f'iake-Up 

Declared Pack u~i~~t 397g (14.Jcz.) 2 Kebabs per pack. 

Cooked, diced beef 
Greer. pepper 
Yellow pepper 
Onions 
Sauce 

154.0g 
40.0g 
40.0g 
34.0 
125.0~ 

403 .OCJ (1.53 qivea•.iay) 

5.3.2.2 Beef Pre~aration 

Re1ove boxed beef from coldstore (-25C :o -30C). Note: Only sufficient to 
r.iaintain tenpering operatior. should be wi~hdrawn at any one time in order to 
er:sure cansi~tent te:-ir:ierature control. 

t_oad ~atch microwave te:n;:>ering ISlit l•1itJ1 prescribed Quantity of beef st!.11 
boxed and temper to -2C to -3C as de~ail2d i~ operating instructions. r;ote: 
These would be affixed to unit at appropriate time. 

Transfe: temperec meat (-2C to -3C) to deboxing area. 

Debox beef. Note: This would be carried out in a separate, enclosed 
environment in order to keep packaging materials away from the remainder of 
the processing operation and so avojd potential contamination. 

Separate joints, transfer via eid:. portal to pressing area and press into 
pre-determined shapF. to give optimum loading of dicing machine. 
Nole: This process stage is designed to minimise arising of incomplete 
dices which would result fro~ bandsawing ie at interface of abutting joints 
but is not so critical for dishes such as the Boeuf Bourguignonne. There 
may be some incomplete dices from the end of an individual joint and these 
would be transferred to ooeuf Sourguignonne production. 

Dice beef to approximately 40 x 40 x 201TfT1 cubes. Note: Specific size to be 
deterr:iined in conjunctio11 with pressing operation to optimise sizes and 
minimise any offcuts. 

For both pressing and dicing operations temperature control is importan: to 
maintain consistency and efficiency and avoid any losses due to blood crip 
etc. Any pr~duct not intended for immediate use should therefore be 
returned to th~ designated chill store (Raw Meat). 

Weigh off diced beef to unit batc .. es and trdnsfer to cooker as required. 
(Hold in raw meat chiller L•ntil such time). 

As low a temperature as possible conducive to efficient operation and well 
beinc; of staff s!"lould be rraintained at all tirr.2s for both product anc 
environmen: in the bes• interests of product Quality. 



- 53 -

5.3.2.3 Beef Cookin~ 

This operation will be carried out in a continuous belt grill ll'lit. This is 
a "Ory frying" principle with both sides of the meat being cookea 
simultaneously and has been selected to give the nt>st appropriate finished, 
cooked appearance to the meat for the product in QUestion. This would not 
not necessarily be so, or as easily achieved wi.th alternative methods. 

Feed dices consistently to uni~ and cook for preset time/temperature (to be 
determined) to give required results of core temperature and appearance. 

Collect cooked meat from end of cooker, continuously into suitable 
containers and transfer to cooked product chiller to cool. 

~~igh cooled dices to unit weights and transfer to Kebab assembly operation 
as required. 

5.3.2.4 Garnish Preparation 

Supply of garnish items taken as being pre-processed and frozen Incivicually 
O~ick Frozen to required specifications. 

5.3.2.4.1 Peppers 

Green and yellow peppers (packed separately) will be taken from cold store 
and weighed to ll'lit weights before being transferred to Kebab assembly 
operation. 

5.3.2.4.2 Button Onions. 

Onions will be removed from coldstore and weighed to unit quantities before 
being transferred to Kebab assembly operation. 

5.3.2.5 Kebab Assembly 

Automation of t~is operation is only possible to a limited extent. 
Stainless steel jigs will be loaded with individual components before beinG 
passed for skewer insertion which is carried out using a specifically 
designed machine. 

It is proposed that the jigs follow a circui taus route with one element 
being added at each "station", with the full jig then reaching the skewering 
"station". Having been completed, the Kebab would be removed and the e::ipty 
jig returned to the first station for refillin;. 
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5.3.2.5.1 l'"a"<e-Up 

The in:!ivic:lual ccr-oonents would be presented on the finished Keba~ in the 
following order (with the first item listed on the point): 

Onion, 9eef, Yellow Pepper, Beef, Green Pepper, Onion, Beef, Yellow Peppe~, 
Beef, Green Pepper. 

ie Button Onions x 2 
Yellow Pepper Dice x 2 
Green Pepper Dice x 2 
Cooked Beef Dice x 4 

5.3.2.6 Sauce Preparation 

Ingrecient rl ,. 

Vinegar 4.00 
Red Lline 17.26 
Garlic Powder 0.20 
Oil 3.45 
E!:iuillon 0.48 
Uorcester Sauce 0.32 
Redcurrent Jelly 23.90 
Orange Juice 14.50 
Pep::ier 0.02 
Parsley 0.08 
Salt 0.04 
!...e'.llon Juice 0.25 
Soy Sauce 3.60 
Colflo 3.50 
\:later (including 36.40 

slurry} 
11 D .DO 

Evaporation !...oss 10.oc 

100.D~ 

Kg/454Kg Batch 

18.2 
78.4 
0.9 

15. 7 
2.2 
1.4 

117 .5 
65.6 
0.1 
0.4 
0.2 
1 .1 

16.3 
15.9 

155.8 

500.0 

46.0 

454.0Kg 

Note: Vacuum cooling results in a loss of moisture taken to be deri·.'e:::! only 
from free water for ease of presentation. 

5.3.2.7 Sauce Ingredients 

Note Removal of outer packagi'lg and decanting of ingredients will take 
~lace in a designated area separate from the processing environment in order 
to minimise potential contamination of product. 

5.3.2.7.1 Redcurrant Jelly 

Cans of redcurrant jelly will be removed from store. They will be inspected 
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a"ld wioed prior tc use, if necessary. 

Cans ~ill be epened using a crown punch type o::>ener which minimises ris~ cf 
SL'arf conta!".ination. 

Redcurrant jelly will be tipped and/or scraped from cans arid wei;he~ to 
bate~ size in an appropriate container. 

5.3.2.7.2 Red ~ine 

Red ~ine will be decanted from suitable storage containers (not glass} an= 
weighed to batch size. 

It may ~e possible to allocate wine voll.J'!letrically e~ploying contai,e~s as 
receivec. 

5.3.2.7.3 Orange Juice 

Orange jui:::e will be deca~ted from a:::>oropriate container and weig":ed t: 
batch size in a suitable vessel for transferring to cooker. 

5.3.2.7.4 Vine;ar 

Vinegar will be decanted from suitable storage container (not glass) a"l= 
weighed to batch size in an a~prooriate container. 

5.3.2.7.5 Oil 

Vegetable oil will be decanted from storage drums and weighed to bat:::11 size 
in a suitable container. 

5.3.2.7.6 Lemon Juice 

Lemon juice will be decanted from appropriate containers and weighe::1 to 
batch size in a suitable container. 

5.3.2.7.7 Worcester Sauce 

l!lorcester sauce will be decanted from appropriate containers and weighed to 
batch size in a suitable container. 

5.3.2.7.8 Dry Ingredients 

Remaining dry ingredients, herbs and spices etc will be weighed out using 
appropriate bench scales in a separate spice room and stored in specifically 
coded polythene bags denoting partic:Jlar recioe. 
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All dry ingrejients will have previously been decanted into stora~e 
containers for the s::>ice room in a separate area so as to segregate auter 
pa::ka~in:;} of incoming items from the processing envircn~nt so mininisin; 
any possi~le foreign bodies or contaminatio11. 

The accuracy of lllE!ighing at this point is paramount, hence the soecifical:y 
sup~lied scales. l'Bny of the herbs and spices are only added in relatively 
51"~11 a'!IOunts and variations in weight can lead to inconsistency and f lavo~r 
differences in finis:1ed sauces. 

5.3.2.7.~ Starch Slurry 

Colf :o will be weig~:c to require= batch weight and dispersed in a MeasJ::e~ 
Quan:.ity ~f water eriploying a specifically sup;Jlied tank and hig~ s'lea:: 
nixer for that purpose. 

The slurry so made 1:1ill be held and PJm?eG to the cooking vesse: as 
reauirec. 

5.3.2.S Sa;.ce Process 

For sauce preoaration a 500 litre Giusti type vessel is em;ilcyec :..:! t'i a 
vacuuri cooling syste~ and necessary instrumentation. 

~eter/measure required a~ount of water {less quantity for slurry rna<ewo) to 
vessel. 

Turn on stirrer and heat. 

Ade all ingredients (except slurry) to ensure good dispersion. 

Bring to boil. Turn off heat and turn mixer to maxilTl'Jrn speed. 

!!'Tf"lejiately PJr.\P slurry mix to vessel to t~icken. 

Hold for 5 ninutes to fully cook starches then reduce stirrer speed. 

Turn on vacuu~ cooling syste~ and cool to 10-15 degrees C. 

C~eck yield and Quality. 

E"Qty coo~ing vessel via valve into stainless steel bins or other suita~ie 
containers. 

8eigh off to line or hold in chill store (for cooked product) until re~uirej 
for use on line. 



5.3.~.9 Pac~ Asse~~ly 

Feed trays to conveyor. 

Place two Kebabs into each tray. 

Dis~ense sauce over ke!la~s. Sauce will be deposited volumetrically fro~ a 
food proru:ts filler via a hand held "gun" nozzle. The filler rese::voir 
being topped up with fresh sauce as required from chill store. 

C~ec~~eigh. Trays will be automatically check weighed a~d li;hweig~t t:ays 
can be toppeC up with sauce before lidding. 

~~~ly filn lid to tray. This operation will be carried out aut~tically ~Y 
machine. It is inpartant to ensure that d.iring fillin~ and transfer to t,e 
~a=hine. that sauce is not allowed to conta~inate the seal area anc so ;:ve 
rise to faulty or inadequate seals. 

~eta! Detect. Trays are rieta! detected once lidjed. It is i!T.lorta~t t~at 

products are only metal detected once they are "secure" against i!"'l;ress of 
any further metal foreign body contamination. 

Trays are loaded into cartons and sealed. The operation is carrie= ou~ at 
this stage to avoid rejection at metal detector of tray plus exp:ns.:. .... e 
carte~ (also potential metal conta~ination of boarj can leac to un~ecessary 
rejection) and then to give protection to film lid as soon as ;:>:Jssi~le 
against puncture or damage and contamination. 

Finis~ej packs are placed onto specially selected metal trays which are in 
turn loaded into holleys. 

Q!"'lce full of trays. trolleys and pushed into tunnel freezer for allottej 
period until product is fully frozen. 
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6.0 FACTORY EQUIPlllENT 

The following three paragraphs detail the specialist production eQUioment 
required to prod.Jee the three lines. The manufacturers 
offering the equipment are listed in Auachment 1 of this ?"epOrt and are 
identified by the item nunber. 

The prices shown are budget prices in the U< and an adjustment for export to 
Uruguay is contained in Chapter 11 of the l'larketing Report. 

6.1 BOEl.F 801.JRCUICNONNE - EQUIPlllENT LIST 

The Boeuf Bourguignonne line illustrates the basic eQUipment required for 
all three products i:Jut additional eQUipment will be required for both the 
Steak Chasseur and Beef Kebabs as shown belOld. 

TABLE 6.1 EQUIPlllENT FOR BOEUf BOURCUICNONNE 

Item Supplier No Price £ 

( Scales 
( Spice Room - Bench Avery 1 1100 

1-6 ( Bench/Platform Avery 2 2500 
( Floor Avery 1 4'.JOO 
( Line Weighing (Including Quality Avert e 4000 

Control & Spares) 
( Containers. Bins, Tubs, Pans etc. 

7 ( General :'llastic Paxton 3000 
( Stainless iteel Bins 12 3000 

8-10 ( Can Opener Edlund 1 1100 
J1 ( Tempering lklit Raytheon 1 80000 
12 ( Band saw AE\&I 1 2500 
1J ( Dicer Trief 1 6000 
14 ( Slurry System - Vessel Skerman 1 1500 

- l'lixer Silverson 1 2000 
15-16 ( Punps (+ Pipework) SSP 3 5000 

( Cooking Vessels 
17 ( 1000 Litres Giusti 1 54450 

( 500 Litres Giusti 1 46000 
+ Hoists 8000 

18 ( Sauce Filler Turbo 2 15000 
20 ( Checkweigher and l'letal Detector Loma 1 10200 
22 ( Tray Lidder Packaging 

Automation 1 32000 
20 ( l'letal Detector Loma 1 

Holding Tank 2000 
18 ( Conveyor Turbo 1 6000 

Cartoning l'lachine 15000 

Tot"tl Boeuf Bourguignonne EQuipment 304350 
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6.2 STEAK CHASSEUR - EQUIPlllENT LIST 

Iter11 Supplier No. Price £ 

1-6 Scales As Boeuf Bourguignorvle 

7 Contain£ rs As Boeuf Bourguignonne 

8-10 Can Opener As Boeuf Bourguignonne 

11 T~ring lklit As Boeuf Bourguignonne 

23 Press As Kebabs 
Change Parts 8000 

25 Slicer Ross 1 20000 

14 Slurry System As Boeuf BourguignOf'Vle 

15-16 Punps As Boeuf Bourguignonne 

17 Cooking Vessel As Boeuf Bourguignonne 

JO Belt Grill As Kebabs 

18 Sauce Filler As Boeuf Bourguignonne 

20 Check Weigher As Boeuf Bourguignome 

22 Tray Lidder As Boeuf Bourguignome 

20 l'letal Detector As Boeuf BourguignOl'Vle 

33-34 Garnish l"lixer Aicoh/Turbo 1 6500 
18 Conveyor As Boeuf Bourguignonne 

Total Additional Equipment 34500 
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6.3 KEBABS - [QUIPP1ENT LIST 

I ten Su;>~lier r:o. Price £. 

1-6 Scales As Boeuf Bourguignonne 

7 Containers As Boeuf Bourguignonne 

S-10 Can O;:iener As Boeuf Bourguignonr.e 

11 Tenpering Unit As Boeuf 8ourguignonne 

23 Press Ross 358:J 

13 Dicer As Ser .. ·f Bourguignonne ,- ..... , 
:J-'-

+ Changt. Parts 

14 Slurry System As Boeuf Bourguignonne 

15-16 Pw:'l;:>S As Soeuf Sourguignonne 

17 Cocking Vessel As Boeuf Bourguignonne 

JO Belt Grill Square 14CJ:::: 
18 Sauce Filler As Boeuf Bourguignonne 

20 Check Weigher As Boeuf Bourguignonne 

22 Tray Lidder As Boeuf Bourguignonne 
Change Parts 60::;: 

20 l\~etal Detector As Boeuf Bourgui;nonne 

32 Kebab l".achine Flupp/EPr'l 5 6::JCJ 
(incl Jigs) 

18 Conveyor As Boeuf Bourguignonne 

Total Additional Equip'Tlen-:. , ees::: 
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6.4 CAPITAL - ANCILLARY ITE"S 

Item 

Freezer 

Trolleys/Trays 

Chill Room + Electrics etc. 

Floor Scrt.bbing l'lachine & Charger 

Pallet TI"JCks 
Reach Truck 
Forklift Truck 

Hand Jacks 
Hand jacks 
Batteries & Chargers 

Building 

Cold Store 

Total Plant and Equipment 

Supplier No Price £ 

Frigoscandia 123003 
Trolley Freeze 

lJ( 

12 I £700 8400 

lJ( 350C!:J 

lJ( 1 OOQ:J 

Lansing Bagnall 
1 25000 
1 1500'.J 

Lansing Bagnall 
3 120~'.J 

6200 

UK 
1700 SQ metres 
I. £500 per sq metre 85000Cl 

lJ( 

200000 cubic ft 
I £2 per cubic ft /100000 

148460C 
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7 .O POTDlTlll. FAC'T'mY LAYCllT - EXA..ANATmY MJTES 

7.1 GENERAL 

The factory layout demonstrated (Attachment 8} is intended only as a guide 
to illustrate some of the basic requirements either for good food handling 
practices and slbsequent licences., and/or approval for export to ECC for 
ex~le., or alternatively for operating logistics and efficiencies in 
construction. 

7.2 BASIC CONSIDERATIONS 

The layout arrived at results from the acconmodation of several specific 
requirements. These are as foll01&1s: 

7.2.1 Separation of Raw and Cooked llleats 

Because both raw and cooked product is being handled with the facility., it 
is essential to ensure separation for potential bacteriological cross 
contamination reasons, not only of the products in question but also the 
personnel handling those products. 

7.2.2 Process Flow 

The product/processing flOl&I should be as "linear" as possible with a logical 
progression from one processing step to another., hence minimising chances of 
product mixing. This tends tu give the longer, rectangular layout as 
opposed to a square configuration for the processing hall. 

7.2.3 Packaging 

As l!l.lch outer packaging as possible should be kept away from the processing 
areas so avoiding risk of contamination. Other essential packaging items 
should be limited where feasible and confined to specific areas if possible. 

7.2.4 Cold Storage 

The cold storage facilities were to be a single unit only and as such 
acconwnodate both raw materials (with ~ to six months holding capacity for 
beef) and finished product. It is this requirement which necessitates its 
overall size. 

7.2.S Refrigeration Plant 

The refrigeration 8"1d energy plant rooms (the freezer excepted lltlich has its 
own integral package) should be able to be located in one location each and 
supply the necessary requirements from there. 
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7.3 EXPLANATION IN DETAIL 

7.3.1 Personnel 

7.3.1.1 Personnel Reception 

Pe:-sonnel enter facility through a co1T.1on entrance which could house all 
necessary checking in/out eQUipment coupled 111ith reception for visitors, 
security if required, and general office accor:modation, storage etc. 

7.3.1.2 Circulation 

Personnel then proceed to their respective changing rooms depending u:i~n 

which part of the process they are engaged in. 

7.3.1.3 Segregation 

Frc"".1 t'"iis point there should be no 1T11x1ng of personnel fror.i these cookec and 
raw product areas. To ensure easE of identification it is often a 
require~ent that different colour protecti1e clothing is worn by the grou~s 
in question and any person then seen octside areas where these should be 
worn eg raw product personnel in the cooked area or either in entrance hall, 
can be appropriately disciplined. 

7.3.1.4 Welfare 

Should facilities such as canteens need to be provided, these could 
theoretically be located above and accessed from the changing rooms and 
hence still ke~t separate but with common kitchen facilities. 

7.3.1.5 Hygiene - Ra111 Product 

Rau product personnel would enter the raw product area directly from their 
changing rooms having been channelled past hand washing LKlits, foot baths 
and whatever other hygiene requirements are considered necessary. 
Note: It is an ass"'1ed but nevertheless important point that adequ2te 
protective clothing, hats and hairnets will be worn by all personnel 
entering production areas and that the wearing of watches, jewellery etc 
will be strictly forbidden. 

Once in the raw product area the layout is such that access to other areas 
is discouraged unless returning back via changing facility. 

7.3.1.6 Hygiene - Cooked Product 

Cooked prod.Jct processing personnel having char.ged into their relevant 
protective clothing proceed via the central thoroughfare to the cooked area 
entrance wtiere once again they are channelled past the necessary l"1ygiene, 
hand washing facilities and into an isolated production unit. 
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7.3.2 Raw l'laterials 

7.3.2.1 Reception 

All incoming raw materials can be received by a central storage facility 
into either cold storage, dry storage or packaging storage. This aids 
mar.agement and simplifies control. 

7.3.2.2 Storage 

The stores should be te:TOerature and hu~idity controlled and o~erate 
inde~endently of each other. 

7.3.2.3 Packaging Remuval 

Product subsequently re~aved fro~ store for processing passes into a corrlon 
decanting area. Here outer packaging can be removed as required, plastic 
pallets re~laced for wooden ones as necessary, products decanted into 
suitable containers etc. The discarded packaging can be transported out of 
the plant via the thoroughfare and discarded. 

These ooerations as a uhole ensure that the minimul'I of potential 
contaminants, forei;n body hazard~ etc pass into the processing areas. 

7.3.3 Packaging 

Packaging is treated in a similar manner. It can be decanted as necessary 
in the allottec area. However, some inner packaging items have to pass 
through to the packing line. The layout however ensures that they enter 
against the flow of product and as a result does not need to enter the 
actual pro::essing area but is lil'li ted to those points only where it is 
essential. Outer packaging can be limited to an area beyond the freezer 
where it is "naturally" contained on all sides with the freezer itself 
forming one of these "natural" barriers. 

7.3.4 Processing 

7.3.4.1 Meat Raw ~':aterials 

Beef /bacon are removed from cold store and taken to the te~pering roo., 
annexe via an entrance designated purely for this purpose and out of bounds 
fa: any other personnel. The personnel carrying out this task would not be 
permitted to proceed any further beyond this point. 

Tem::iering room personnel, and those only, who gain access from the ra:..i 
product area would collect the boxed beef/bacon from this annexe. Likewise 
they would be prohibited from proceeding beyond the annexe. 
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7.3.4.~ Te~pe•ing ana Chilling Raw ~'ieat 

(\oeat "1oul d be temoered and transferre:I to t!'-e de boxing room fro'Ti w'ie:-e 
pac~a;in; would return via annexe pro=edure tc be discarded. Te,~ered ne~t 
would pac;s via the exit portal into the raw meat preparation area for 
bancsa~irg/pressing/dicing etc. 

The raw product chiller 1110uld only be accessible from the raw r.12at 
preparatio, area, again ensuring optimu~ separation • 

7.3.4.3 Cooking 

r~at cooking takes tuo fcr~s: 

7.3.4.3.1 Grilling 

The belt grill would run througli the separating partition ;:>er-:;ittin; ra:...: 
product to be fed at. one end and coo~ed prcdu~t re:Tiovec frc:-n the ot"";er 
uithin the respective areas. 

7.3.4.3.2 Pressure Cookin~ 

Pressure coo~ed rreat would have to be tipped and separated within the actual 
limits ot the raw product area. Ho\.1ever, it would be carried out a:::!ja::e:it 
to the i:ooked area and the transfer across would be easily and clos~ly 
controlled via a limited access entrance l&lhich could be a one way only 
portal or similar. 

Cooked product would only be handled by the designated personnpl. 

7.3.4.4 Cooked Meat Chiller 

The cooked product chiller would only be accessible from the cooked product 
area. The loa~ing on this chiller would be greater, hence its larger size. 

7.3.4.5 Saasoning Room 

Spice weighing and garnish preparation would be carried out in designated 
areas in order to confine and control arising of dust, packaging materials, 
metal cans etc. Any waste arising being easily discarded via the 
thoroughfare without entering the processing area proper. 

7.3.4.6 Packaging 

The oacking line is located such as to direct packed product and hence 
packaging away from the processing area anc with the general flow of 
product. 

The re ~ul tinr. ~cke1 product would emerge ~djacent to the freezer entrance 
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for ease cf hancling/loading etc. 

Frozen product woJld be packe1. palletised and taken directly to the cold 
store via the thorou;hfare. 

7.3.5 Cold Store 

The cold store would be racked 5 pallets high in order to acconvnodate the 
voli..me of ra·u materials and finished product designated within the floor 
area indicated. 

7.3.6 Plant Location 

7.3.5.1 Cold Storage 

The cold store and chill rooms are sited in close proximity to each other to 
perrni t central location of refrigeration plant say on the roof of the 
building. 

7.3.6.2 Cooler 

5i~ilarly energy users sucn as cookers are within a confined area also an~ 
Lasily serviced by an energy centre, the location of which is optional. 

• 
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e.o SlJ'l'IARY/CONCl..USIONS CF TOTAL PROJECT 

Three prepared ITE!at products have been selected which are judged to have 
significant potential in the U!< market as follows: 

Boeuf Bourguignonne 
Steak Chasseur 
Beef Keoatis 

Ex Factory Price 

70.33 
67.06 
85.45 

The total cost of a rranufacturing facility to produce 1000 tons a year in 
total of a co~oination of these three products would be: 

Buildings 
Equi;::irnent 

Total 

£ 
, ,2so,o:m 

750,000 

2,000,000 

The principal market for the products listed is the EEC and the oroductio~ 
facilities have been selected and costed with this in mind. 

Product san;::iles are available and are obviously funda:nental to the success 
of this project. The sam;:>les should therefore be presented to the 
a;::i;::iro;::.iriate individuals in U~~IDJ/U'tuguay. 

Could you please inform me: 

1 The individual to ~hom the samples should be presented. 

2 The number of samples required and the method to be ado;::ited for 
shipment. 

The next phase of this project Quite clearly should be the presentation of 
product sam;::iles to the grocery trade in the UK. 

Facilities are available to produce the samples and present them to the 
trade if so required. 
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E~t'! F'.-ID:T LI ST 

lFan~~ of equipment as ott~red bv vari~us suppli~rs' 

H 201 Bench Seil.· with 
Ll0I Indicator trigitdl 
!nd:cJt0r System) 

H 202 Sench Sc3le ~ith 
LIO: Indicator 

H 3J0 Bench Scale ~i:h 
LIO: In.:l,:ator 

H500CTH HeJvv Dutv Platform 
ScJle wi:h Di5ital indic~tor 

330~ res ~echanica! Bench Scale 
~ich [ial Indicator 

1::S5FH 2k~ semi-self 
i;.~i~3:in~ counter Scdle 

Cc~taincrs: ?ins. Tubs. Pins; 
G,·r:.pL1stiL, st.linl.-ss Si:.t:c~i. brns 

H.-a~y ~~tv can open:n~ 
mac~in~ ~~j~l 825 Svsce~ 

Can opener mod~! 700 Cro;.rn 
Punch and ~ode! b!O crown punlh 

Can op .. nc::- ~odel 6~5~650 crown 
pur1: h.:· s 

!'1i:r;>wav•c proc€'ssing equipm~·n: 
~~f 18792 8dt~h Process~; 

AF~ 400 s .. r!es L High Speed 
Cut:ing Ec~r; t-1ndsaw 

TR~lf-Piccolo !l universal 
cuttt·rs 

Multi-purpose Hi~h She.ir Mix(•r/ 
Homogrn.z,.r/Disintegr.~t·:"lr 

Barch <in-tank> Type 
Medium R.1n~(· Mod··ls BX-GX and 
largrr rdnKr mo1rls 700X, HX. 
JX, KX, MX 

Supplier 

Averv. ~ & T Avery Li~ited. 
s-.,.:·th;;ick. ;;arlev. West Mic!.11,:'.•. 
:..:.~land Bt>f: :?Lr 

C.G. Paxton Li.r.-:ited. Pi l l<'r\· S~ ::-· r:. 
~antw1ch. Ch~shirc c;;s 58? 

Peter Holland c.r:iup cf C::7;:·.H1!·. "· 
St. Peter's Hill St3~'.0rc. 

Linc0lnshire ?EQ 2P~ 

RAYTHEO\ ~nmp0n\, Foo~ Pr2~~sc:~~ 

Equipment, foundrv A':c·n~1t-. '.,;,;it~.i~. 

Mas s • 0 2 I ) .:. • l' • S • A • 

AE,.. En~in~~rin~ Co L~~. H0ri::n ~0r~~ • 
Drr~ha~ R0~d. CostrSSe\, \0r~:~~. 
~orfolk. ~R~ OSA 

Albrin Products Limited. 5)1 ::.r.·.·n !.irh-. 
!!lord, Ec;s,·x. IG) QP.l 

SIL\'ERSO~..;. S1lvt·rson Machinl·s 1 •• 

W,H1•rs1d1-. C.ht•sham, Bue'-!->, En,.:: ir.! 

HP'> iP~ 

• 
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AP Pumps ( • pipeWJ::-k\ 

Fittings (for stainlEss stee! 
p ipew.:-rk I 

Processing ~quipment 
Cooking vessels ( lCXX: lit res, 
500 litres - hoists.) 

Turbo Tools Precision Engineers 
to the Food Processing Industry; 
Scdinless steel topped conveyor 

Ready ~eals 1 ~icrc~ave Tray 

2C Lo~a Supers.can 'S' Metal 
c~:ector and Check~eighrr 

2: Lo~a Conveyor 

22 

Ross Vnif.:r~ Ql~ Press 

2~ TC-700 Bone-in Mechanical 
~cat Tenderizer 

25 450 High-sperd Slicer 

26 il 1 Dic('r 

L• 950 Wide Belt High-speed 
SL.:er 

28 l'SIC0:'-1 1000 Comminuter 

29 712 Preportioncr 

30 Square Belt Grill 

3: Square Formers and boilers 

32 Flupp 800, Auromat1t Skewering 
of Hand Mdde Krbdbs 

,; TT ACH'.'!E'."T .... .:.. ~n: • 

Supplier 

SSP Pumps Ltd, Eastbourne, 
East Sussex BS23. 6PQ 

Lancashire Fittings Li~itec, 
County Works. Claro Road. Harr~~a:e. 
~orch Yorkshire. HGl 4AF. rK 

T. Giusti ~Son Ltd., Rixor. F..:ad. 
Finedon Road Industrial Es:ate. 
Wellingborough. Sortha~ptonsh~re 
NS8 4BA 

Turbo Tools (Hulll Limited. ~ii:ecc 
Street, Hessle Road. Hull. En~lJn~ 
Hl'3 4JA 

LO~:\ ESGISEERISG LIMITED. !nv1nci~!~ 
Road, Farnborough. Ha~:s. GVI~ 7SX 

Packaging Automation Limited. Green 
Hedges Works. ~oor Lane. Wi:~sl~•. 
Cheshire SK9 6DW 

ROSS ~idland Virginia. ~css !nduscr~~s. 
Inc., Midland. Virginia 227~3. l'.S.A. 

SQt'ARE Alfa-Laval Group. Squ~r~ AF. 
Box 91 OC\. S-200 39 Ma Imo. Sw,·dt·n 

EPM Food M;ichines Ltd .. F..ir Hc>l::it' L.in··. 
Sutton-on-Trent, Newa~k. Norrs. S~:1 nr; 
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~ighty60. 60 litres heavy 
duty mixer or 90 litres 

34 Mighty25 and Hightv 30 
multi purpose heavy duty 
mixers 

35 

36 

37 

38 

39 

40 

41 

43 

Diotite C~5F Carton clcs~r 

Trolly Freeze 

Multi~et Ovenable foodtrays 
Single Chamber Trays and 
Compartmented Trays 

Pa~kaging systems 

Smoothwall containers. deep­
drawn, sealable and sterili­
zable; filling and sealing 
~achines 

Co~bitherm HXX 'gasproof 
composite film with heat­
stable exterior and interior 
polypropylene layer) 

Packaging machines: 
Multivac M8)50, R 7000 

Range of complete meals 

Range of frozen foods 

A!TACH~EST l ••• cont. 

Supplier 

AICOHSHA MFG.CO.LTD •• 7-10-8 ~huo. 
~arabi. Saitama 335. Japan 

Metal Box Cartons and Labels. ~est R01; 
Tottenham. London Nl7 ORH 

AGA FRIGOSCANDIA. Frigcscandi~ C:~trac:!~g 

AB. Sox 913. S-25109 Helsingborg. s~~~~n 

with regional offices in France. FR~. 

Italy. UK, U.S.A. 

BIL Plastics Limited. Greenfield H0~s··· 
69173 Manor Road, W~llingtcn. 
Surrey SM6 OBP 

Wilhelm WAGSER GmbH & Co. Alleenstr. 3~. 

D-7300 Esslingen, Postiach 788. FRJ 

Alcan Ohler GmbH, Division Ohler 
Verpackungen. D-5970 Plettenberg-Ohli. F~= 

Wolff Walsrode AG, Postfach. D-3:30 
Walsrode 1. FRG 

Multivac Packaging Machines. M~l:!~~c 
Export AG. falkenw£g 9, CH-6)40 Baar 
Switzerland 

Quality Cuisine Oliver McMonagle. 
Unit 98, Campsie RPal Estate, McLeAn Ro~j 

Eglinton, bT47 3Pf. 

FRESHBAKE FOODS GROUP P.L.C., Cra~fir!d 
House. Main Road, St. Paul's Cray. 
Orpin~ton, Kent BR6 ODY, UK. 

• 

• 
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- 73 - ATIAClf'IENT J 

BEEF 'JOINT' DEFINITIONS 

TOPSiOE & 
SILVERSIOE 

AITCH BONE 

RUMP 

~,;..~!W- MIDDLE RIB 
(TOP & BACK RIBS) 

STEAK MEAT 
iri!t.~~~~ (CHUCK. BLADE & 

LEG OF MUTTON CUT) 

CLOD & STICKING 
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1.01"'4 
·• BILLY 

HAND l SPRIN9 

G1mmon slipper 

Thin SlrHky 

Prime slrHky 
Slrt1ky 

bacon 

Long back 

Oyster 

S1ou1 b1ck 

Back ar.d ribs 
(middle cut) 

Top back 

Prime collar 

G1mmon (Of ham 1f 
cured separ11ely) 

Bick bacon 

Coll1r 



- 75 -

RAW KATElIAL SPECIFICATION 

KATERIAL 

SUPPLlEl 
(Typical, if relevant) 

A. APPEARANCE 

I. TASTE 

C. ODOUR 

D. FOREIGN MATERIAL 

E. TYPICAL DEFECTS 

F. OTHER CHARACTERISTICS 

• 

G. ANALYTltAi STANOillCS 
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H. IACTElllOLOCICAL STAllDAllDS 

T.Y.C. 
Staph. Auuus 
E. Coll 1 
Cl. VelchU 
Salaoudla 

I. PACKAGING 

Target Kaxl•u• 

a.a. The outalde of the container auat cleaTiy-lndicate the exact 
nature of the content• and supplier. 

J. llAV KATUIAL QUALITY 

Initial lnvesti&•tion ahould reveal ao •l1ible evidence of aolsture, 
foreisn ••t~Tlal, inf•atation, aould or fungal crowth. 

IC. STOUGE LtrE/PAUM!TEaS 

aonth1 lf 1tock ln a cool, dry place in unopened contalner1. Protect ,,, 
fro• extreme• of temperature acd 1tore ou pallet• away froa wall• to allow 
&ceeu for pest cen'lTol op~~&tlona. 

If 1tored for loncer than recommended period, the aaterial 1hould be re• 
evaluated before u1e. 

L. TlAMSPOlT 

Delivery Yehicle• 1hould be clean and free froa unde1lrable odour1. The 
aaterial• will be adequately loaded and prote~ted •&•inst the environ• 
aent. 

• 

• 
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UNITED NATIONS 

A TT ACHME:'\T Q 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

Pas: title 

Dur1tion 

Purpose of project 

D - -·· 

t:NIDO August 1986 

Request from the Government of Uruguay 

for Special Industrial Services 

JOB DESCRIPTION 

SIIURUl85l80llll-Ollll3103 

Heat Processing Technologist 

1.2 man-months (35 working days) 

As soon as possible 

South Humberside, England (home base) 

To identify the potential vari~ties of processed meat 
products (non-aphthousic - free from foot and mouth virus) 
to be developed for export during the forthcoming years, 
based on thP availability of raw materials and the de~and 
of the foreign ~arkecs, co dPter~ine the cechnclogy tc bf 
applied and to design meat product samples fo: chr mrat 
processing lines. 

The Expert will bP w0rking a~ a research insc:t~te in 
England an~ will be respons1bl~ for: 

The develc~menc of differcn: processed mPat produ't~; 

Studying the fl•asibilitv cf exporting l'ru~uay:rn prc:···ss,·d 
mt·at products to ch,· l'S.\, E.;.;:-ope and Japan, which tn<..lu;!,•s: 

thP srudv of f rozc·n an·.! stc·ri le pack~ of di ff <>~··n! 
meat qu~litv standdrd~: 

tht· dt·f1ni~i0n anc! 5r,·t die.Hien of techn<'lo~i~..il 
prncr·SS<·!>. r<·,_ipt·5 .1:--.:: "ltCessarv food in!!rt>dlt'n'.~: 

t h ! r f .... h . ' . ' 1 ~ r t • l I <""\ d n d c c ~ t (l f F l . i fl ~ 
( ..,; 1 .• l ~ ... ~It I~ L _; n l I. ' ' "' ' :-- •• ;; I ;., • ! ~ i n ~ • 

Tr.1· Exp•·rt w:ll alsr1 t(· rxpr·ued to prepart' ;i fin,,! 
rt•port, S<"ttlnlo( out th•· t1ncl1ngs of his w0rk ..ind hi~ 

r1·.- Or:'l;"":•·n<l,;r 1 rmo; c 0 r f,f (,('\·· ~nrc!·nt • 

.... _1·· ftt' • '• ,,, ••• 

-... R ... , ~--· .. :::,..- : ., .. '"1 ... 

: 1',. 7E P'.t. .. 1 •1' .. !.~ CF' .. T~E ':. :. · "3.~)r V1r'•r"\d A.;'~'1" 
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Food Technologist or food !nalneer vith apeclallsatlon in 
81eat processing, apeciflcally in reaearch and .. welopeent (l+D) 
of new products; knowledge of the international .. rket for 
meat products ls alao eaaential. 

lngllah. Spaniah deairable. 

The present situation and the ahort-tel"8 proapectivea for Uru1uay • 
·to aell its meat on international .. rketa are wer, critical. The 

differences exiatlna nowadays between the price• achieved for 
"aphthousic and non-aphtbousic .. at laave latelf ~reaaed conalderlbl 
this means that - 11bile the countrlea procluci .... at free of aphthol 
obtain USS 1,780 FOi for the meat .. nufactured without bones, 
Uruguay is having probleas in getting US$ 600 POI for ai•llar 
merchandise. Taking the average of the last fiwe years, the 
Uruguayan meat e:ports show that only 2 ~ of ...,.t has been embarked 
on has be2n commercialized to countries free of aphthous, under 
the form of processed meat. At the same time, throughout the years, 
meat without bones of up to 60 ~ of the tot~l of the aystem of 
draw-back exports has been sold to Brazil to be industrialized 
there and re-exported by Brazil to non-aphthousic 1Sarkets~ with 
a corresponding loss of the value added. 

Facing this situation and foreseeing that in future years 
the EEC -will continue its policy of subsidizing and intervening 
actively in the exports of this product to .. rkers which were 
traditionally supplied by Uruguay, an imaginative and aggressive 
strategy must be adopted in order tha~ the exports of Uruguayan 
meat to aphthous-free markets be increased. 

Presently the Uruguayan cold-storage industry is suffering 
a considerable deficit in the industrialization of processed 
meats. Only JWO of the already working 35 plants have the proper 
installations for the processing of corned beef and only one for 
cooked/frozen meat. This limits the possibilities of obtaining 
access to the countries of the n~n-aphthousic circuit, which 
3pply the theory of "zero-risk" (USA, Canada, Japan, Scandinavian 
countries, Kor-ea, etc.)"to a volume of .,nly 2 - 4 '-of thetotal 
of the meat exports of the country. 

In the sh6rt run the Uruguayan Government has ~ecided to give 
an imp~lse to the construction of centres for processed J11eat where 
technology is applied ~hich guarantees the destruction of the 
aphth~usic virus and which would allow Uruguay to compete in the 
non-aphthousic markets with a minor cost of indu~trial reconversion 
and avoidin~ idle capacities ~f the plants by an adequate plannin~ 
strategy. For this reason it is necessary to clearly determine 
which varieties of products will have to be industrialized in thr 
fori.hc.ani~ years accordi~ to the narket denand, talti~ into consideration products 
such as cooked and frozen veal, sterilized neat pracklcts in the different kinds 
of pac.kagi~, oriented t:J1.ards retail sale or the incl&strial proces~i~ markl>t, 
dehydrated nieat, ready-cookl'd dishes, etc. In this ~. the Go\ierm..nt est Lll'oHes 

to reach within a three ye.ar period a mininal structure of 50 i, of processt>d mPat 
1o1th ttv> conseqUPnt benefit of a major enploynl!Tlt of the vahio·· arldf'c! to the produ~~~. 

";v .. ·r~;flc,1r '.1Jf1 c-f tfi. .:-! •. :-• ;in" .• .,.~ thf' po~sibilirv o1 ,:. • • ., t---rr. r v 
... J. 1o th1~ c-11€-ct u .. ;r:\:r .. ; ;.•: 1··~~ for prOlt-sscl rn.. . .. ~ •... t:i· 1:, · .. 

..;.,.ich w'ill allOIO thr prcod· ... t1on ol varit'tles of prcxb:ts wh.:~ ~·.II tx· b1:tt1•r s .• ;: ... 

for the· relfJirE!f!l'nts of th< ma:-k<r. 

• • 

;, 
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FOREWRD 

The report cf this project '!dentificat:on of Alternative Meat 
Products for Export' is consist~ng of thLee volumes, two dealing with 
the technical aspects of the project and one with the marketing aspects; 
it hds been prepared by three experts, one meat processing expert. one 
meat industry expert and one meat industry economist. 

Volume 1 is o~e of the technic3l parts and has been prepared ~y 
~r. Robert 3. Sparnon at the home base in England. !t is dealing with 
the appropriate technolcgies/techniques for suggested treatment of 
FMD meat in Uruguay and des~ribes the new beef product samples suitable 
for local consumption and for export. Subjects like e.g. product identi­
ficat:on. development of product recipes. product costings, manufacturing 
instructions. the factory equip~ent required and the potential :actory 
layout are being dealt with in that volume. 

Volume 11 is the other techn:cal part prepared by Hr. Jimmy T. Keeton 
partly in Montevideo and in the USA. This ?art is dealing with ~he outline 
of the proposed processing and marketing policy for Uruguayan FMD beef 
fer domestic consumption and for export. In connection with the drvelopment 
of value-added (for export) processed meats :he processing facilities 
and processing requirements for certain meat products, the changes required 
to advance the meat industry in Uruguay ar:e subjects which are being dealt 
with in that volume. 

Volume III is the marketing report and has been prepared by 
Ms. Shirley M. Holt, whose duty station was Montevideo but who also 
ccordinated the work of the other expert in England. The marketing report 
is dealing ~ith the marketing aspects of the specially treated Uruguayan 
FMD vi.~s free beef products for export to Europe, USA or Japan. Su~jects 
like e.g. identification of the market, constraints, the situati~n of the 
Urc&uayan ~eat industry, the packaging of meat products, the marketing of 
frozen meat produces, •he marketing chain or the commercial feasibili::; 
of the ?reject are being dealt with in tha~ volume. 
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l~t'RODUCTION 

Objectives of the Mission: 

Broad 

To increase the economic output of the national livestock prorluction anrl of 
the meat processing industry t~rougn the develQplnent of alternative industrial 
processing methods of meat products free from foot-and-rnouth disease virus fF~O} 
and destined for export. 

Soecific 

To identify the potential varieties of orocessed neat ;:>roducts. free from 
F~O. to be developed for export during the forthcoming years. based on the 
availability of raw materi'al s and the demana of the f!Jreign markets. 

To determine the technology to oe applied and to design meat pro1uct 
S<l!1pl es for the meat processing 1 ines. 

Slllllllary and Reco11111endations to .\chieve Objective~ 

The following conclusions and recommendations are based on observations 
made after visiting representative rneat plants producing products for the export 
market and after discussions with key govermient officials. industry personnel. 
industry support groups and university faculty. 

Short Tenn 

1. Listed below are categories of value-added processed meat products which can 
be exported innediately from Uruguay under existing USDA regulations. These 
products may be stored for extended time periods without spoilage or product 
deterioation and most will fit into niche markets. Detailed formulations, 
processing procedures, product specifications, ~quipment requirenents and 
packaging needs are given in Appendix A. 

Cured. Ori~ 
Beef Jerky 
Dry-Cured Beef 
Oried Beef for Slicing 
Tasajo 

F ennent ed Dry Sausages_ 
Beef Sticks 
Beef Logs 
Pepperoni Sticks 
Pepperoni 

Ful 1.1.:..Cooked. Frozen 
Sliced Roast Beef 
Meat Bal 1 s in Gravy 

Canned Product 
~eat Toppings and Fillings 
Meat Bal 1 s in Spaghetti Sauce 
Beef and Macaroni in Cheese S~uce 
Beef Noodl e 0 inner 
Chili Con Carn~ (with and 

w1 thout beans) 
Ground Beef in BBQ Sauce 
Cre<l!1ed Chipped Beef 
Beef St rog anoff 
Beef and Gravy 
~oaost Beef Loaf 
Jellied Corned Beef Loaf 
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To increase meat exports efforts should be made to: 

2. Develop prototype value-added products in existing processing plants for 
presentatv>n to prospective clients or at trade shows (Appendix A and E). 

3 Identify 'liche markets for processed j)roducts by contacting indhidual 
compani~s (such as convenience store chains). food brokers, :onrnercial grocery 
and restaurant suppliers, trade associations and small fast-food c~ains 
(Appendix C). 

4. ~evelop colorful ~rochures with product specifications, possible formula 
modifications and approximate cost to accompany letters of inquiry to 
prospective customers. Ine'lude product sanples of prototypes if possible. 

5. Promote products by attending one or two key trade shows in the USA and 
~urope annually (Appendix C). Have products available for demonstratio~ and 
testing. 

6. Identify new markets in economically emerging countries and provide sanples 
of prototype products at market outlets in population centers. 

7. Conduct market surveys a'long food brokers to determine which products are in 
demand or have potential for development. Participate in joint surveys such as 
thosr underway with Canada. 

8. Follow new product trends and current technology "Y subscribing to trar1e 
magazines such as: Meat Industry, Meat Processing. Foor1 Processing, Pr0 pared 
Foods and Food Engineering. Add ad~iti~nal meat t~xtb~o~s •. technical articles, 
supplier booklets, market news publ1cat1ons and sc1ent1f 1 c Journals to the 
INAC 1 ibrary (Appendix 0). 

9. Ohtain new product formul~tions frOl'I ingredient suppliers, equip1T1ent 
companies or modify existing recipes to meet product needs. 

10. Send se1ecterl personnel to ~SA or Europe (to universities or research 
institutes) for specialized training in prorluct develop111ent, application of 
state-of-the-art technology, in-plant visits and tn establish relationships with 
various suppliers. Alternative: employ expert consultants tot.rain tlruguayan 
industry personnel within existing facilities such as tne new LATU laooratories. 

Long Term 

1. Work towarc1 eradication of FMO in the countriPS surrounding ttie Rio '1e la 
Plata. E~tablish a regional monitoring program to ensure co111pltancP with 
eradication efforts and protect against possible outbreaks of FMO. 

2. Continue foot-an'1-mouth disease virus (FMO) research to ir1entify P'"Ocessing 
conditions which inactivate the virus in muscl~ tissue. Initiate coll~norative 
st•Jdies with other research centers to confirm results anJ puhl ish finr1ings in 
peer rev i ewed s c i e nt if i c j ou r na l s • 

3. Consider developing the following value-ad1Prl pM<1ucts for exp'1rt if 1t1inimum 
neating 1 i~its are lowered. 
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l. 3eef e~trees ~or fr0z~~ 1i~~ers (fully c~n~~~. ~ic~n~avable, 
!3eef Stroganoff 
Bt"ef and Macaroni or Rice 
Chopped Beef for BBQ 

b. Batter/Brearted Beef Sticks ( f 111ly cookerl, heat and serve) 
Batter/Breaded Beef ~uggets 

c. Cur~. Meat loaves are beef piec; (fully :noic,:.<f, 111icrowavahle) 
ct. Coarse ~round, low-fat cured sausages 
e. Emulsified sausages, l~w-fat 

4. Establish a ~eat Research Institute (MRI) by comn1n;ng personnel frQf11 ~-16.3.P, 
INAC, LATU and the University of the Repuhlic into a new agency whose prinary 
goals would be to provide scientific an~ technical solutions to col'llllon prob1e~s 
in the meat industry ana to promote products for Pxport and <10111estic 
consll'lption. 

5. Elect a Board of Advisors made up of representatives frrJTI MGAP. INAC, LATU, 
CIF, ARU and the University of the RPpublic to establish priorities for the MRI. 
Devel op a five-year pl an with specific short tenn an<t 1 ong tenri goals to he 
accomplished. For example, within six months develop a 1ow-fat, ferT"lented heef 
sausage• listing product specifications and label requirE!f'lents. 



List of key people visited: 

Dr. Carlos A. Correa 
Progra~a de Naciones Unidas 
Para el Desarrolo (PNUO) 
Casilla de Correo 1207 
Montevideo, Uruguay S.A. 

Mr. Rudolf M. Buitelaar 
Oficial de Programa 
Organizacion de las Naciones Unidas 
Para el Desarrollo Industrial 
(ONUDI} 
Andes 1365 P. 14 
Montevideo, Uruguay 

~r. ~oberto M. Caffarena 

- .... -

Director , 
Ministerio rte Ganarter1a. Agricultura Y Pesca 
Direccidn rte Industria Ani~~1 
Colonia 892 Piso 7 
Montevideo, Uruguay 

Dr. WaltPr Gare fa-Vidal, V.M.O., M. Sc. 
Profesor de Tecnolog(a e Inspeccion de Carne 
uir~ctor del Institutn de Carne 
Farultad de Veterinaria 
Moritev irteo, Uruguay 

Dr. Fernando Perez-Abella 
Sub-Direc~or 
Di reccion de Control de Cal id ad 
Iristituto Nacional rte CarnPS IINAC) 
R i neon 549 
Montevirteo, Uruguay 

Ms. Gloria Oyenarrt de Secondo 
Director 
Fr\gor(fi co ~atadero CarraS'co S .A. 
Ca"1ino Carrasco No. 5 
Canelones. Uruguay 

Mr. Miguel A. Olave 
Gerente de Admi nstracion 
Frigorffico Matadero Carrasco S.A. 
Ca"1ino Carrasco No. 5 
Canelones, Uruguay 

Ing. Rafael C. P(riz 
Friqnrffico Matadero Carrasco S.A. 
Camino Carrasco No. 5 
Canelnnes, Uruguay 

Cr. Jorge 0. Soto-Ch err• 
Di rector 
Direccion rte Estudios Econ~icos 
Instituto Nacional rte Carnes (IN~C\ 
R i neon 545 
Montevideo, Uruguay 

Cr. Enrique Elena-Denis 
Director 
Direccibn rle COfl1P!ercializacion 
Instituto Nac;onal de Carnes <~~AC) 
Rincon 545 · 
Montevideo. Uruguay 

Cr. Bihiana Soler 
Suh-Direct or 
Direcci~n de co~Prcializacion 
Instituto Nacional ~e Carnes (~~AC) 
R i nc~n 545 
Montevideo. Uruguay 

Ing. Ma. del Cameri Vilanova 
Suh-Director , 
Direccibn rte Ing~nier1a Y 

Proc~sos Tecnol~gicos 
Iristituto Nacional de Carnes rr~~Cl 
R·ncbn 545 
MontPvideo, Uruguay 

Mr. Jorge Luis Oyenarrt-Alori 
Director 
Friqor{ficn Matadero Carrasco S.A. 
Ca"1ino Carrasco No.5 
Canelnnes, Uruguay 

ur. Ertuarrto Ache-Bianchi 
Director 
Frigor{ficn Matadero Carrasco S.~. 

~ino Carrasco No. 5 
:~nelones, Uruquay 

Ing. Juan J. Carriquiry 
Gerente Ccntr.11 Cal it1ad Y Desarrol 1 o 
Frigorffico Matadero Carrasc::> S.A. 
Camino Carrasco No. 5 
c~nelnnPS, Uruquay 

~r. Carlos Ameglio 
Presirtente 
Friqorffico Canelones 
Jujuy 2644 
MontevidPo, Uruguay 



Dr. C. Marcelo Jaunsolo, ~1.S. 
Gerente rfe Pl anta 
Frigorffico Canelones 
Oficina Central 
Jujuy 2644 
Montevideo, Urugua; 

Mr. Miguel M. Becarfa-Olave 
Gerent; de Veutas 
Frigort fico Tacuareni"io' S.A. 
Pie'1ras 437 
Montevideo, Ur•Jguay 
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Dr. Fernanrlo R~quena-Arcn~uru 
SarrrtiPnto 2393 i\pto 703 

Mr. :--.artfn Secco-Arias 
Asistente ~el Directori0 
Frigorffico TacuarE!"lbo' S.A. 
Piedras 437 
Montevideo, Uruguay 
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Appendix ~ 

Development of Value-Adder1 Meat .·r1.1ducts 

F'lr Uruguay 

Sllort Tenn 

Because of the present econOl'lic circll'lstances of Uruguay, thPre is a 

crHical need for increasing the value of meat exports from Uruguay on the 

international market. Price diff~rences vary consirterably for beef fre~ of 

foot-ant:l-mouth disease virus (FrtJ) versus beef which has had potential exposure 

to the disease. Value-ar1ded l"leat prod•1cts which are suital>le for expo,.t "IUSt he 

developed to conform to existing USDA re.1ulations regardinq heating or curing 

treat~ents which inactivate FMD. The r~ason for this strategy is obvious since 

many il"lporting l"larkets require that meat frOITI countries with end~ic 

foot-and -mouth disease ( FMD) "1eet the same i nspe:t ion er iteri a as those for the 

U.S. "1arket. The likelihood flf changes occurring in the U.S. inspecti0n 

regulations in the near future is extreriely gT'lall. H'lwever, existing processi"9 

technology is availahle in Uruguay to produce certain value-added produc~s which 

coulrl increase the export value of Uruguay's raw ~eef Material. 

Ava i1 ~h i1 ity of qaw Materials 
, 

Approximately one and •Jne-hal f to two mill ion hea1 of cattlP. are 

slaughtered annually representing 333,426 "1P.tric tons (MT) of beef a~ailahle for 

do"lestic consllTlption and exp0rt. ~t present, only 120.455 MT of heef ar2 

~xported as chilled (18,049) or frozen (102,406) cuts while 9,506 MT ,,, cannerl 

corn b·"'ef and 3,538 MT of preconked heef are shipped annually. In ~qas, l)xpo,.ts 

of beef represented approxil"lately 40i of the total annual pro~uction, but 

~alue-added products represented only 10\ of total exports. 

.. 



- 7 -

Two types of cattlP. are avililable for use as raw materials. pril'larlly 

Hereford and Holstein but others su~h as Angus, Charolais arwt other Europea" 

br~etfs are growing in popularity. Current cattle prottucti'ln practices co·isist 

of non-intensivP. forage feerling with no grain supplementation which prortuces a 

"larket weight ani111al (473.5 kg) ranqing in aqe frOlll 3.5 to 4.5 yPars. rtost 

market animals are steers or heifers. antt cows not kept as herd rephcements. 

Seasonal narketirig and ~l~ughter are typical practices which last frOl'I Decer"lher 

to June with some plants closing tlurinq the off-season. St)llte packers and 

processors have frozen storage capacity to hold carcasses for f~rther processing 

during the slow slaughter periotl (July to Kovember). If further processe1 

products are developed for export. these ~ust be capable of ~Ping hel~ for 

extended time periods to prevent spoilage and retarrt product tleterioration. 

I~pro~etl ~arketing arrange111ents between catt~e ~roducers and packers coul, 

P.xtend the supply of fresh heef available for export. At prPSP."t, market pricps 

:ire 1argPly influenced by 10l'lestic supply-arv1-dei"lan<I with the pro-tucer receiving 

t"ie prevailing price hasPrt on conpP.tition within thP. "arket. UndP.r thP. present 

sy~t@ll1, the ~eat packer ~ust first SP.cure an P.xport contract and then cOl'lpetP 

for cattle solrt rtomestically. Both pr<>ducer and packer could ~enefit -~ 

purch.:tsP. agrel'!l'lents for cattle if the return tfl ~ach were hased on a proportion 
~ 

of tlie final pr<>duct value. On the other hand, agrPements hetween prnrtucPrS ant1 

packers for a specifiert nU"lher of cattle to he suppliert the following year cou11 

bP. arranged so that each would havP. SOl"le security for their invP.stment. The 

producer would have a guarantPed income while the p~ckP.r woulrt have an availa"ile 

supply of cattle for products. HowevP.r, there arP. li~ited incentives for 

changing the current product ion or marketing practices. 

Beef raw materials for further processing consist primarily of lean, 
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bonel~ss cuts with little surface fat. ExtPrnal fat is noticably mar~ ~ellow in 

cO"lparison to U.S. beP.f. Most export products consist of chilled or frozen. 

~oneless. vaculJll packaged beef cuts. pr~cooker1-frozen roasts or canned corn 

beef. Each of these products Plake up 90. 2.6 and 7.li. respectively. of the 

total ~P.at oxports. Recently. 3.5T. of th~ me~t without bones was sold to Brazil 

further for processing and re-exp..;--t with a correspondiFICJ loss in value to 

Ur1.aguay. 

A. Processing Facilities 

A total of 38 meat plant~ are approveti for producing d0111estic ~eats with 

nine of ti'tese approved ror i:~c export and 15 approved for export under USDA 

inspect ion standarr:ls. Of the pl ants approverl for exp,.,rt to the U.S •• two 

produce canned, cooked beef; one produces cooked, frozen beef an1 two process 

Tasajo. 

Fourfl'eat 111anufacturi~ plants were visitet'I as examples of fif'llls capable of 

prortucing value-added products for export. These were: 

Meat Pl ant 
, 

Frigorifico Matadero 
Carrasco S.A. 
Carrasco No. ~-Cal'lino 

, 
Frigorifico Carielones 
JUJUY 2644/46 
Montevideo 

, 
Frigori'ico Carlos Schneck S.A. 
C~"lino Coll'lan 4598 
Montevideo 

, 
Frigor1fico K1111is S.A. 

?rtY!ucts 

FrPsh and Frozen BeP.· 
soi Export 
20T. OQfllestic 

Fresh and FrozPn Beef 
Fresh and Frrm~n Lamh 
Canned Corn Beef 
Beef Extract 

Fresh and Frozen ~eef 
Sausages for rtomestic 

market 

Tasajo lOOT. Export 

Capacity 

750 to 900 
head/1a sla·~hter 
500 hea1/da cutting 
Kosher avail~t-ile 

700 t,ead/da 
slaughter 

300 hear1/rta 
slaughter 

14,000-18,000 
tons/mo 
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B. Identification of Products for Export (Value-Added) 

Under the current USOA regulations. the follo-iing rP.quir@lllPnts are ~ade of 

foreign cured or cooked •eats frCll countries wt:erP Ri nderpest or Foot-and-Mouth 

DisPase exists (Code of FP.deral Regulations. Title 9. 01apt~r 1. Part 94.4 0 

paragraph a}. 

ltU Fenip nNI • ~ _.., ..... ......,.. .............. -,.. ... _ ... ..._ .... 
<a> Tile iJDpOrt&UOll of cured meats 

cleriwed from l'UllUDUlta or ..nne. ons· 
iD&lillS in SQ COUDU7 chNIM~ ~~ 
I M.l is prohibited UDlem the follOS· 
IDS conditions haft been fulfilled: 

ll> All bOna shall haft been com­
pldel7 remowed in the countrJ' of 
oncm. 

<2> The meat shall haft been held in 
an unfrosen. fresh COl'ldlUon for at 
leut 3 d&JS 1m1Dedi&tel1 followms the 
sl&UCh&er of the animals from which it 
.-uderlved. 

<3KI> The meat shall have been thor· 
oushlJ cured and fullJ dned in such 
manner that it may be stored and han· 
died without refri1ention. u in the 
cue of salami and other summer sau· 
sqes. tu&jO. xarque. or Jerked beef. 
bOwllon cubes. dned beef. and West· 
phaliL Italian and similar type hams. 
The &enn .. fully dried .. u used in th11 
pancraph means dried to the extent 
that the water-protean ratio in the 
wettest Portion of the product does 
not Hceed 2.25 to l. 

<U> LabOntory analysiS of samples 
to detemune the water-pro&ean ratios 
will not be made in the cue of all 
shipments of cured and dried meau. 
However. 111 any cue in which ~he Ln· 
spector is unc:enaan whether the meat 
complies With the requaremenu or 
parqraph ca)(3><U of thla Mellon. he 
wUl send a sample of the meat repre· 
Hnt&Uve of UM ntteai parUcn to ~he 
Meat 1na1111U• DfWtllon for analysis 
of UM ~ ratlO. Pendlnl 
such analM Ille meat shall not be re· 
i...- or a s 1 lid rrom U.e Port of 
en117. 

<b> Tbe lmPorl&lkln of c:ooked lllfttl 
dertftd tram ruminaDta - Strine ortst· 
nallns ID an1 countrJ clesilll&ted ln 
1 M.l Is prohlblted Wllela the folios· 
Ins conditions sh&l.l haft been ful· 
filled: 

< U All bc;.es shall hawe been com­
~ removed in the COWlU'J of 
ortcbL 

12> The meat shall have been beated 
to such an extent that. UPoft inlpec:· 
uon. the meat sdl have a thorou1hlr 
cooked appearance throushouL 

1J1 When so chttc:ted bJ 1M Deputr 
Adm1n11trat.0r. Veterin&rY Serv•c:a. 
such meat shall be c:onsiSMd ditec:tl:; 
Crom the Port of entrJ co a mnt·PfOC 
~ssm1 establishment openUPI under 
F.-deBI meat inspection that has been 
;ippro'"ed b} hun fur the further proc:· 1 
'-'SStftl of sucn meat. Such meat shall 
:i~ ship~ from tne port of entrY to 
~he appro\ed establ11hment under 
Customs seals or seals of VetennarY 
5.-ruc~s and snail be othenroase han· 
Jled as tne said Oeputr Admuustntor. 
\. •termarr Services may direct. Seals 
:ipphed under authontY of thlS sec:uon 
,nail not be broll.•n except by persons 
:iuthoriud to do so by the wd Oeputr 
Adnun11trator. Veterinary SefYlCU. 

•TJaM cloa oot lllCl!.lde anr meat l.h&t hU 
bftD accrWMd tlr heat in hcrmetiC&ily 
lftled conta1ne'S. 
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Because the ~arket for processed 111eats is very compeaitiv?. Uruguayan 

products shou~d be developed to fill nichPs as shelf-st~hle or frozen "eat 

it9'1s. These ••Y include snack foOtts for conv-~;11cnce storP.s (or supemarkets). 

gounitet meats for deli shops or institutional products which are precooked al'l't 

simply rPquirP. reheating at serving establisl'l'IP~ts. Small. specialized 111~rkets 

should be sought so as not to develop a ~~rket f~r which compani~s in Uruguay 

wo·•ld he unahle to provide an attequate supply. The following 111e<tt prot1ucts 

conform to USDA specifications regarding processing treatfilents adequate to 

inactivatP. FPI>. These itE!f'ts could he 111anufactured in Uruguay with existing 

tech~logy anti Pxported as value-added products in nich ~arkets. 

Categories 

CURED. DRIED: 

Beef jerky 

Dry-cured beef 

OriPd-beef fnr slicing 

Tac;ajo 

FE:~P1E~TED DRY SAUSAGES: 

BePf sticks (Pencil 
sausage) (Starter 
Culture) 

Beef logs 
(Starter Culture) 

Pppperoni stick-; 

Pepperl)ni 
(Starter Culture) 

Target r-1a rket 

Snack fnod. convenience 
stores 

OP.Ii (supP.,....aricet). 
gourmet shops 

Snack footf. convenience 
stores. super'l'larkets 

Ethnic specialty 
(Mexican ~ Cuban Com111unityl 

CO"l!t e nt s 

Thin. flat strips 

Similar to 
Proscuitto ha111 

Not the same ~s 
ttry-cured he'?f 

Thick. rtried "ieer 

Snack fo•xl. convenience stores Very 9'1a 11 
rt i a"leter, 

Deli (supennarket). 
gounnet shops 

Sn~ck food. convenience 
stores 

Deli (supermarket). 
gou""1et shops. pizza 
toppings (fast food) 

1 Clll (finish@li) 

6-7 C111 dia111eter 

Very Siiia 11 
di illletPr. 
1 Cll'I 

3-4 em rt i al'!ete r 

.. 

.. 



• 
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Categori ~s 

CANN(O PRODUCTS: 
Meat toppings and Institutional or fast food 
fil1 in9s (pizza. tacos, 
~99 rolls) 

Medt !>alls in spaghetti 
sauce 

Beef and macaroni in 
cheese sauce 

Beef noodle dinner 

Institutional or supennarket 

Institution al or supennark et 

Institutional or supermarket 

Chili Con Carne (with Institutional or supermarket 
and wit~out beans) 

GrouM ::> 00f in BBQ sauce Institutional or fastfood 
(or chopped beef) 

Creillled chipped beef Institutional 

aeef Stroganoff Instituti 1nal or supermarket 

qeef and gravy Institutional 

~.Jast beef loaf Institutional 

Jellied corned beef loaf Institutional 

FULLY-COO~ED. FROZEN: 

Sl iced roast beef 

·~eat bal 1 s (beef) 
i., gravy 

Inst i t•Jt i 'lnal 

Inst it:.Jt ional 

C. Fo""!_ul at ion and Proces~ Requirements 

COlllllent s 

Suitable for small 
si n91 e serving cans 

Suitable for small 
single servin~ cans 

Suitable for smal 1 
single serving cans 

Suitaol e for smal 1 
single serving cans 

Frozen 1i nners 

Frozen rlinners 

The following formulations, seasor.ings processing sequences. equip'Tlent an1 

packaging requirenents are gen~ral procedures and can be r1odified to r.ccommodate 

different equipment combinations. One source for some of meat formulations 

given in this report can be found in the text~ook entitled: 
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Foorl Products Fon11ulary 
Vol. l Meats. Poultry, Fish, Stiellfish 

2nd Ed •• 1982 
Lucy ~ong, Stephen L. K01T1arik and Do!"talrl K. Tressler 

Thi:> AVI Publ hhing COl'lpany, Inc. 
250 Post Rrt. E. - P.O. Box 831 

Westport, Connecticut 06881 USA 

OrdP.r AVI No. 373 US S78.50 

Air Shipment $4.00/omer + 
Sl5.00/book 

SurfacP stiipmP.nt S5.00/order + 
$2.00/book 

A1Mitional infonnation can be Jhtainert concerning fonnulations, proo•ssi,.g 

sequences, equipmP.nt capacities and packaging from inrtividual companies which 

supply these l"laterials. Many of these companiP.s are 1 isted in the "Suppl iP.rs 

Directory" and "BuyPrs Guirte'' puhl ished annually by "~teat Industry" anrt "Meat 

Processing" rriagazi nes. 

BEEF JERKY 

Product Ftl~ul a 

BeP.f Top Rounds (boneless, f:riml"led tlf fat) 

Alternates: Beef ~ottom R~unrts 

Br i ne I ng red i e nt s: 
WatP.r 
Salt 

UholP. Mu~cli:> Shoulder Cuts 

Sugar (For sweeter flavor. increase sucrtlse contP.nt) 
Hydrolyzed Vegetable Protein 
Hickory or Garlic Flavored Salt 
Liquid Snloke (Optional) 0.5-2.0i or see 

manufacture's sp~cific~tion 
Prag11e• Pl'lWrter (6 .2si NaNO~ + 93. 75i NaCl) 

PeppP.r ( '"oarse grind) - Opt irinal; sprinkle on s11rface 
before drying 

AMnunt 

45.5 kC') 

37 .9 l 
2.3 kg 
1.3 kg 

45 g 
41 g 

114 g 



Processing Sequence 

Preparation 
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1. a. Mix brhe ingredients in a vat and chill overnight at 2°-4°C. 
b. Slice fresh chilled beef 0.4 cm thick, 2-3 cm wide with the fiber (not 

across the fiber). Slice thickness may vary depending upon your 
product specifications. 

Curing 

2. Soak meat strips 48 to 72 hrs in chHl cooler (2°-4°C); place weight on 
top of brine to subr:ierge meat piec 0 s. Thicker slices may require 
1 onger soaking. 

3. Renove strips from brine, pl ace individually (not stacked) on stainless 
steel mesh racks and sprinkle meat surface with coarse ground black 
pepper (optional). Top rack may be placed on the strip surface to 
keep n at during drying. 

Processing 

4. llry in the smokehouse at 43°-49,,C (110°-12D°F) and <20f. R."i. for 4 to 8 
hrs. Apply hardt0od smoke (non-resinous) for 2 hrs. or until desired 
dark red color is achieved. Exact- drying time depends upon type of 
equipment and moistur~/Aw specification of the product. 

Alternate Method: Oryi ng charnbers may be used. Ory at 32° C (90~ n, 
<20i R.H. with moderate air velocity for 12-18 hrs or as determined by 
trial studies. Include liquid smoke in the curin~ ~rine. 

Packaging 

5. Cool to room tenperature (25,,C) and vacuum package immediately. Oo not 
keep unpackaged in moist environment or mold will develop. 

Eguipme"t Required 
(See Appendix B) 

Cormercial Slicer 
Vats (Plastic or Stainless) 
Smokehouse 
Oryi ng Chanber 
v acu1.1n Pack ager 

Packaging 
{See Appendix B) 

Product Specif feat ions (Approximate) 

Protain 
Moistur?. 
Fat 
Shelf-life (Vacuumed) 
Color 
M:P Ratio 
Nacl 

> zoi 
- l)f, 

6-81 
6 mo. 
Cured, dark red 

< 2.o:1 
3-Si 



Product Formula 
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ORY-CURED BEEF 

Beef Top Rounds (boneless, trimmed of fat) 15 cm thick 
Alternate: Beef Bottom Rounds 

Shoulder Clod 
Dry-Cure Ingredients 

Salt 
Cane Sugar 
Dextrose 
All spice 
White Pepper 
Bl aclc Pepper 
Nutmeg 
Mustard Seed 
Coriander 
Sodium Nitrate (NaN03) 
Sodium Nitrite (NaN02) 

Total 

Processing Sequence 
I 

Preparation 

Amount 

45.5 leg 

1.6 leg 
0.6 leg 
0.6 leg 
227 g 
142 g 
57 g 
57 g 
15 g 
14 g 
14 g 

7 g 

3.3 g 

1. Blend dry spice-cure mix thoroughly to distribute ingredients. Store in a 
cool, dry pl ace. 

Curing 

2. Select 45.4 leg of well-chilled (2°-4°C) beef rounds, rub one-half (1.6 leg) 
the cure mix over the entire meat surf ace. Save the remaining mix for 
application 1 ater. 

3. Layer rounds on shelves no more than six high; sprinkle extra cure mix on 
the top of each round before layering. Bottom shelf should be elevated 30 
cm above the floor and each shelf raised slightly on one end to allow 
moisture to drain. , 

4. ~old rounds 10 days at 2-4>c, then apply the last half 1.6 leg of the cure 
mix to the entire mix surface. Invert the stacking order to flatten pieces 
equally. 

5. Hold rounds 10 additional days at 2-4°C, then cover the surface lightly with 
extra cure mix (steps 4 and 5 are called overhauling). Keep rounds stacked 
for a total cure period of 40-45 days. 

6. After curing, soak rounds in tap water for 1-2 hrs to remove surf ace salt 
and prevent salt streaking. More soaking time may be needed H salt 
crystal izes on the surf ace. 
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Dry i ng/Sm'>lc i ng 

7. Pl ace rounds on stainless steel racks or hang on bacon hooks; preheat 
smokehouse to 55~c then insert rounds for 24 hrs (after drying 12 hr., 
apply smoke if desired): gradually raise the tenperature to 6Cl°C and hold 
for 8 hr. Discontinue heat and allow the round temperature (internal) to 
decrease to 38°C. 

8. Remove rounds from the smokehouse, let stand at room temperature for 6-d hr. 
Rub round surface with equal parts of ground black and white peppers 
(optional). Place in plastic or cotton netting. 

Drying/Aging 

9. Transfer rounds to drying room maintained at 21°-24°C and 65i R.H.; tiold for 
30 days. Air velocity should be 10-15 changes of air/hr. (slow air 
movement is necessary to remove moisture and prevent excessive drying). 

10. Remove when weight loss (from fresh weight) is >351. Vacuum package and box 
for shipment. Products should be ihel f-stahl e at room temperature. 

guipment Require<! 
(See Appendix B) 

Mixer/blender for 
Smokehouse 

spices 

Drying Chc1T1ber 
Vacuum Pack ager 

Product SpP.C i fi cations 

Protein 
Moisture 
F3t 
Shelf-life (Vacuumed) 
M:? Ratio 
NaCl 

Product Formula 

DRIED BEEF FOR SLICING 

Beef Top Rounds (remove all sinews. gristle, 
connective tissue anti fat) 

D:·y-Cure Ingredients: 

Salt 
So di um Nitrite 
Sot1i 1611 Nitrate 
Sodium Erythorbate 
Corn Sugar 

Total Wt./45.5 Kg 

Paekagi ng 
-r5e~ Appendix Bl 

>22l. 
40-50l. 
5-H, 
6 mo. 

<2.0:1 
-4.6l 

Amount 
K!1 

45.5 

Kg 

1.4 

0.5 

1.9 Kg 

g 

7 
28 
25 



Processing Sequence 

Preparat i on/Grinding 

- 15 -

1.a. Blend dry cure mix thoroughly before adding to the meat. 

b. Grind 101 of the round (knuckle) through a 6.4 rm: grinder 91 ate- mix with 
3i chipped ice and regrind through a 1.6 mm grinder pl ate. 

c. Grind remainder of the meat (90i) through 38.l mm kidney shaped grinder 
pl ate. 

Mi xi ng/Mol ding 

2. Combine ~eats into a mechanical mixer, add the dry cure mixture and blend 
approximately 2-3 min. 

3. Pack bl ended meat tightly (to eliminate air pockets) into a meat truck. tub 
or vat. Hold at 2°-4°C for 3-4 days for curing. 

4. Transfer meat mixture to a vacu•Jlll mixer and blend under 25" vacuum for 3 
min. 

5. Stuff meat into a 11.4 cm dia. fiberous casing and press into oblong molds. 

Cooking 

6. Cook stuffed mo1 ds in a preheated water tank (713 C) to an internal 
temperature of 66°C (requires 3 to 3 1/2 hr). 

7. ~emoved cooked meats from the molds, encase in stockinettes, and transfer 
immediately to a 66~ C preheated smokehouse. Maintain smokehouse 
tenperature 4-5 hrs to dry the beef. 

8. Cool product at room temperature 4-5 hrs; transfer to a cooler at 4"-73 C and 
low humidity for drying and chilling. Yield should be 5111, of the fresh 
weight. 

~. Vacut611 package as whole __ ;cks or slice and package under inert gas. 

Grinder 
V aculJll Mixer 
Vats, Meat Truck 
Vacuum Stuff er 
Water Cooker 
Smokehouse 
Vacuum Pack ager 

Packaging 
(See Append ix B) 

.. 



Product Specifications (Approximate) 

Protein 
Moisture 
Fat 
Shelf-life (vacuum) 
1'4:P Ratio 
Na<:l 
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BEEF STICKS (Snack Sausage) 

Product Fonnul atfon 

Lean beef 
Beef flanks or beef trimmings 

Spice Fonnul at ion 

Salt 
Dextrose 
Ground white pepper 
Mustard 
~or.osodi1111 glutanate 
Paprika 
Ground caraway seed 
Nutmeg 
Cure ( PragueS Powder) 
Sodi lJtl erythorbate 

<;tarter Culture· 

Kg 

31.8 
13.6 

Kg 

1.1 

>.!2. 
<SOI 

5-841 
6 mo. 

<2.0·l 
-5-7'1. 

g 

557 
142 
113 
113 
142 

57 
2~ 
85 
25 

See manufacturer's recorri.Tiendat i1Jns for processing temperatures and times 
depending upon the specific product {See Lactacel• 75 enclosure} in 
Appendix F. 

Pa~kaging. Shipping and Storage 
Lactacel• is packaged in 113 g and 17() g polystrene cups, 2d cups per 

carton and is shipped in insulated shipping cases packed with Ory Ice 
(which should be present in ttie Styrofoan container when shiptT1ent 
arrives). Upon arrival at the pl ant. Lactacel • should be imrnedi ate1 y 
stored in th~ coldest freezer convenient for use. When stored at -26° C 
or below, tt"te shelf-life of Lactacel• is in excess of 6 monttis. 

LactKel• should nevP.r be thawed until just before use. Under no 
.. circumstances should it be thawed and refrozen, as this will destroy the 

greater port ion of the product act iv Hy. 

Labeling 
The phrase "Lactic Acid Starter Culture" should be included in the list of 

ingredients on the 1 ab ~1. 
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Use of Product 

Make up sausage mixture as usual, adding the recoillllended anount of cane 
sugar or dextrose. 

Keep Lactacel• cup at room tenperature for 2-3 min and then simply "pop 
out" culture il'lto a clean, stainless steel container. 

Use Lactacel• at the rate of 579 per 45.5kg of meat mix and add product to 
the appropriate anount of water (see literature). Mix solution until 
t~oroughly thawed. 

Add Lactacel•-water solution to meat mix and blend thoroughly. 
Stuff sausage as soon as possible and transfer to smokehouse. Begin 

processing as usual but anticipate a shortened fermentation period (see 
technical bulletin). 

Processing 
When Using a Mixer 

l.a. Grind all meat (coarse) through 12.7 mm plate. Put lean beef in mixer; add 
the cure, spices, and mix for 1-2 min. Add starter culture in solution 
and mix for 3-4 min. Blend coarse flanks and trim into lean mixture. 
Regrind through 2 .4 mm pl ate and stuff into smal 1 di aneter edible 
casings. 

When Using a Chopper 

b. In a suitabl~ chopper, pregri11ding of the meat is not necessary; but care 
should be taken to obtain thorough mixing of all ingredie~ts and obtain 
correct particle size. 

Stuffing 

2. Stuff at a rate to keep smear to a m1 mmum. Emulsion tenperature should be 
-2° to 2°c. A slightly wet table surface will help filled strands to 
slide. 

3. Filled casings may be drape hung on smoke rods to minimize waste space, 
shrink and to maintain round shape. 

Smokehouse Schedule 

4. See "Dry sausage Processing Schedule" in the Lactacel• 75 technical 
bul 1 et i n. 

5. Vacuum package as individual serving pieces (12 to 289) and box. 

E~uipment Required 
See Appendix 8) 

Grinder or Chopper 
•11 xer-81 ender 
Vacuum Stuffer 
Smokehouse or Fermentation Chanber 
V ac1Jum Pack ager 

Packaging 
(See App en < 8) 
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Product Spec i fie at ions (Approximate) 

Protein 
Moisture 
Fat 
Shelf-1 ife (Vacuumed) 
M:P Ratio 
NaCl 
pH (final) 
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PEPPERONI 

Accelerated Process Using Lactacel• 

20-351 
< 301 
-30-401 

6 mo. 
< 2 .O:l 
-3-61 

4.8-5.0 

There is a wide variation in the meat and spice formulations used to make 
pepperoni by various processors. The following represent typical 
formulations and are offered as potential starting p.Jints. These 
formulations are intended to be adapted to suit individual tastes and 
availability of material. Similarly, the suggested process can with 
experience, he modified to produce precisely the product desired. 

?roduct Formulation 

Lean pork trimmings 
50f. Lean pork trimmings 
Beef trimmings 
~egular pork trimmings 
Boneless chuck 

Starter Culture 
Lactacel•: 56.7 g per 45.5 kg meat mixture. 

Spice Formulation 
114edium 
Kg g Kg 

Salt 1.57 1.4 
Caraway seed 28 
Sweet spani sh pepper 0.5 
Cayenne pepper 28 
Ground white pepper 85 
Ground anise seed 9 
Mashed fresh garlic 14 
Pepperoni pepper 0.5 
white anise seed 
Dextrose 340 

Cure Formulation g 

Sodium Nitrite 7 
Sodh111 Erythorbate 25 

No. 1 
Kg 

34 .1 
11.4 

Hot 
g 

227 
227 

14 

l13 
340 

No. 2 
Kg 

22.7 

9.1 
13.6 

No. 3 
Kg 

27.3 

6.8 
11.4 

Mild 
Kg g 

1.18 
57 

227 
19 
71 
9 

14 

340 



- 20 -

Procedure 

(Choppers or silent cutters may be used to replace the grinder and mixer 
indicated below.) 
1. Grind beef or 1 ean pork through coarse pl ate, add salt, add nitrite 

(tn solution) and mix thor~ughly. 
2. Grind fat pork through coarse plate and add to beef or lean pork. 
3. Add spices. 
4. Add Lactacel• and mix thoroughly until dhtribution of the Lactacel• 

has been achieved. {"rhe thawed Lactacel• should be suspended in cool 
water). 

5. Regrind through 3.2 or 4 .8 • pl ate. 
6. Stuff and move directly to smokehouse. 

Smokehouse Schedule 

Cycle 

I 
I I 

The purpose of the following schedule is to develop a pH value of 
approximately 5.0 and to dry the product to about 651 of green weight 
(1.6 to 1 ratio of moisture to protein). A light smoke for part of the 
schedule can be used. 

7. The smokehouse should be set on the "stean cycle" with the danpers 
closed and the fan on low. 

8. Set wet bulb controls at 32°-34°C. 
9. When internal temperature of the sausage reaches 3t>C, 'llaintain tiouse 

at the following temperatures and times: 

Wet Dry Internal 
Time 8ulb Bul~ Temp Approx 

Hr .le oc .le pH 

15 32°-34° c 35°-37°C 32°-34) c 4.9-5.1 
3 49°C 54°C 52°C s.o 

III If heating is the treatment of choice to destroy trichinae, Section 3la.10, 
Paragraphs(C). (i) and (ii) of the Meat and Poultry Inspection 
Regulations, APHIS, .LJSDA, should be followed to achieve an internal 
temperature of ss~c or higher. We recommend that the relative humiditt 
be maintained at 70i. 

10. Remove sausage from smokehouse and place in dry room. Ont ~he 3Si shrin( 
has been achieved (1.6 to 1 moisture to protein ratio) u.~ product is 
ready for handling al1G shipping, providing the processing meets the 
Federal regulations for the destruction of trichinae. 

11. Vacu1111 package as individual logs of pepperoni and store in a cool, dry 
room. 

E1uipment Reguir~ 
See Appendix 8 

Grinder or Chopper 
Mixer-Bl ender 
V acuU111 Stuff er 
Smokehouse or Fermentation Chanber 
Vacuum Pack ager 

Packaging 
{See Appendix B) 

-· 
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Product Specificat~ln (Approximate) 

Protein 
Moisture 
Fat 
Shelf-1 ife (Yaculllled) 
-.:P Ratio 
NaCl 
pH (final) 

(Made 111ith Lactacel•) 

?roduct Formulation 

Lean beef 
Beef trimmings 
Chuck 

Spicesl 
Nitrite (4 g per 45.5 kg) 
Sodil.111 erythorbate 

(25 g per 45.5 kg) 
Sodil.111 chloride 

(0.3 kg per 45 5 kg) 
Dextrose 

(227 g per 4:.5 kg) 
S•Jcrose 

(l-2\ if preferred) 
Li qui ·j smoked 
Lactacel• Plus 

(57 g per 45.~ kg) 
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BEEF LOGS 

Kg 

25i 
~-35~ 

35"4 
6 mo 
1.6:1 
31 
4.8-5.0 

18.2 
9.1 

18.2 
45.5 

0.9 

0.9 

ppm 

78 

550 

57g 

1 Com~ercia1 spice houses offer excellent spice blends for this type of 
sausage. 

Procedure 
See Pepperoni processing s~uence for grinding and mixing lean and fat beef 

portions. 
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Smokehouse Schedule 

Smokehouse 
Time Product Temp °C RH 

Hr Taip °C Wet Bulb i 

0-4 Initial: 2°C 27°C 90 
All ow for equil-
brat ion 

4-24 27°C Raise to 32°C 90 
pH= 5.2 or le'is 

24-25 32°C Raise to 38°C 90 
C'.5-26 38"C Raise to 43°C 85 
26-27 43° c Raise to 52° C 80 
27-40 52°C Hai ntai n 70 

tenperature 
Decrease ~umidity 

40-42 52"C 50 
42-48 52°C ~ 

Final pH 4.8-4.9 
Final moisture content 48-5Gi 
Final protein content 23-24' 

*H/P ratio 2.1 to 1.0 

Product made in this way and vacu1.111 packaged can be shipped in the USA 
without refrigeration; however, it will not tolerate high temperatures. 
i.e., 38"-4 3° C warei'touse tenperatures. 

*For lower M:P ratios. increase the drying time to reduce the moisture content. 

Vacu1.111 package as individual logs and store in a cool, dry room. 

Eauipment ~eeded 
\See A;:ipi:nOtx B) 

Grinder or Chopper 
Mixer-Bl ender 
Vacuul"I Stuffer 
Smokehouse or Fermentation Chc111ber 
Vacuum Pack ager 

Pro_duct Specification {Approximate) 

Protein 
'.1oisture 
Fat 
Shelf-1 if e (Vacuumed) 

M:P ratio 
Natl 
pH {final) 

Packaging 
(See Appendix B) 

20-251 
40-50f. 
25-304' 
6 mo 

<2.0:1 
-3-6f. 
4.8-5.0 
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Canned Products 

Considerition may also be given to processing and packing canned goods into 
11icrowavable plastic containers for the snacK food market. Ir. adaition. 
many of the fcr1111ations wuld be suitable for the institutional market 
or as prepared 11eats for certain fast food outlets. 

BROWN GRAVY WITH SLICED BEEF 
(Semi cold Pack) 

Prepare Beef Slices 
Use a conmercial grade of beef rounds or clods and remove sinews, 

connective tissues, gristle, and fat. Cut meat into strips approximately 
50.8-76.2 mm. Place each strip on the shelf of an open truck in single 
1 ayers in such a 111anner that they do not touch each other. Move truck to 
freezer and keep strips at freezer tenperature just long enough to 
solid:fy (but not thoroughly freeze) them so they can be sliced on a 
slicing machine. Slice beef 6.4 111111 thick. 

Prepare Gravy 
Ingredients Kg g ml 

Salt 6.4 
Pepper (dry soluble, sugar base) 0.5 
Cane sugar 1.8 
01 eoresi n eel ery (water-soluble) 28 
Garlic powder 57 
l.fydrolyzed pl ant protein 1 iquid l.7 3 
Tomato paste (28\ sol ids) 7.5 
Caranel coloring 473 
Oleoresin paprika (HCV, water-soluble) 57 
Wtieat fl our 21.4 
Onion powder 1.8 

Pl ace 208 1 of water in a stean-jacketed kettle, apply stean and bring 
temperature to 82°C. Add all ingredients except the flour and onion powder. 
Put 56.8 1 of watE-r in a bakery mher and while t!'le mac.hine is running, slowly 
add the flour and onion powder; mix until the slurry is free fro~ lu111ps. Add 
sl;,rry to other ingredients in kettle while mixer is running and bring volume of 
Ue gravy up to 265 1. Temperature in the kettle will drop with the addition of 
tte slurry, so bring tanperature up to 9J'C and keep gravy cooking for 10-15 
min. 

Pack 60i hot gravy with 40i sliced beef. Close under 15 in. vacuum. 

Suggested Process 
llO x 409 cans (454 g) 90 mil' at 116=>c 
404 x 200 cans (340 g) 60 min at 116~c 

Check process times and tanperature with can supplier or the National Food 
Processors Assochtion. 



(70~ Beef, JOI Gravy) 

Ingredients 
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BEEF ANO GRAVY 
(Cold Pack) 

Carcass beef {can:"ler-cutter grade) 
Wheat flour 

Kg 
159.1 

8.1 
2.6 
3.4 

Pregelatinized tilheat flour 
Salt 
Onion pot«ler 
Plant protein hydrolyzate 
Black pepper (34-mesh) 
Pot«tered caranel coloring 
""1nosodi !Ml glut anate 
water 
Tomato paste (26-28\ solids) 

Procedure 

43.2 
10.5 

g 

255 
213 
128 
128 
43 

Dice raw beef into 50.8 11111 cubes or grind it through the 38.1 mm plate of 
the grinder. 

Make a uniform mixture of flours, caranel colorfog, and flavorings. Put 
water in a mixer and slowly add the flour-flavoring mixt!Jre; run th"" 
mixer until gravy is smooth and free from lumps. Then add tomato p~ste. 

Pl ace cubed or ground beef in a mechanical mixer and add the gravy mix 
(68.2 kg). Mix until meat is evenly coated with gravy. 

Hand pack in cans. After cans have been filled and before they ~o t~rough 
the vacullll closing machine, run a spatula or similar instr•.Jnent down the 
side of each can so that any entrapped air on the bottom can be 
~llmi nated. Close cans under 27 in. vacuuir.. 

Suggested Process 
4u4 x 404 cans (850 g) 2 hr 30 min at 116°C 
401 x 411 cans (850 g) 2 hr 30 min at 116~C 
300 x 409 cans (454 g) 95 min at 116°C 

BEEF STEW WITH DEHYDRATED POTATOES 

Ingredients 
Trimmed carcass beef 
Beef suet 
Dehydrated potato dice 
Onion fl akes 
Carrots, diced 
Peas 
Tomato paste (251 solids} 
Water 
Amioca starch (Cl earjel} 
Flour 
Salt 
81 ack pepper 
Additional water 
Caranel coloring 

i 
27.4 
1.0 

18.8 
1.0 
8.4 
6.9 
1.5 

23.0 
1.7 
1.7 
0.8 
0.1 
7.6 
0.1 
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Procedure 
1. Fill trinned beef and suet into cans manually. 
2. Bring to a boil the following ingredients: the large quantity of water 

destgn.ted in the ingredients {23'), dehydrated potatoes. onion flakes. 
carrots. peas. and tomato paste. 

3. Mix the following ingredients thoroughly in a Hobart Mixer: anioca 
starch {Cl earjel). flour sa1 t. pepper. water (7 .61). and caranel 
coloring. Add to vegetable mixture and bring back to a boil. 

4. Fill over meat in cans. seal. and retort: No.:1>3's for 90 min. at 
116~C; No. 404's for llll min at 116°C. Check processing times and 
temperat:ire with can supplier or with National Food Processors 
Association. 

BEEF STROGANOFF 
(Hot Pack) 

Ingredients Kg g 
Braised diced beef, canner cutter 

grade (181.8 kg raw weight minus 11 <J .2 
351 shrink) 

Tomato puree (sp. gr. 1.035) 2.7 
Sour Crean 13.6 
Wheat flour 6 8 
Salt 2.7 
Sliced canned mushrooms 5.5 
Spanish paprika (microfine) 0.9 
Onion powder 0.5 
Monosodium glutanate 340 
Pl ant protein hydrolyzate 3'10 
Garlic pol«Ser 57 
Dry soluble pepper (salt base) 0.5 
Worcestershire sauce 227 
Sh~rry cooking wine 0.19 
Beef broth and water 86.4 

Prepare Meat 
Dice meat into 25.4 mm cubes. Transfer to jacketed kettle. Add 3.3 1 of 

water and braise meat ap;>roximately 10 min or until 35~ shrink is 
obtained. If shrink is over 35i adjust it with added beef stock which 
mP.at wil 1 absorb. Remove 111eat but hold !:>eef stock in the kettle. 

Prepare Gravy 

Pack 

Add 75.7 1 of water to beef stock in jacketed kPttl e. Add puree, sour 
cream • .,shrooms, sherry wine. and all dry ingredients except flour. 
Raise tmperature to 82-85°C. 

Make a slurry of 18.9 1 of water and fl our in a bakery rnixer. Run machine 
until the slurry is free from lumps. Add slurry to sauce mixture and 
bring volume up to 124.9 1. Cook gra~y for an additional 10-15 min at 
82°C. 

Pack equal weights of braised beef and gravy in 454 g cans. Close cans 
!.lnder 15-20 in vaccum. 



Suggested Process 
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300 x 409 cans (454 g) 90 min at 116°C 

Check process time and t~e~ature with can s~pplier or the National Food 
Processors Association. 

CREAMED CHIPPED BEEF 
(Hot Pack) 

Ingredients 
Chipped beef 
Nonfat dry mi 1 k 
Shortening or vegetable oil 
Wheat flour 
Salt 
Dry soluble pepper 
fltonosodillll gl utanat.e 
Ground eel ery seeds 
Water to make 151.4 1 

lsee Dried Beef for Slicing 

Procedure 

Kg 
22.7 

3.6 
5.5 
8 .() 
1.2 

9 

171 
142 

7 

Grind beef through the 12 .7 mm pl ate of the grinder. Heat shortening or 
oil in a steam kettle and add chipped ~eef. 'iith a t«>oden paddle, stir 
meat until tne chips are covered with the heated oil. Add half of the 
water to the kettle; then add salt and seasonings and bring up 
tenperature to 82.:i C. 

In a bakery mixer make a smooth slurry with t~e renaining water slowly 
adding the flour and nonfat dry milk. Run machine u~til slurry is free 
of lumps. Add slurry to the heated stock with continuous stirring. 

Bring vol1111e up to 151.4 1. Keep t~erature at 82-93°C for 15 min, or 
until the product is thick enough to carry the chipped beef in 
suspension. Can while product is hot. Internal temperature should not 
drop below 71° C in the cans before they are closed. 

Suggested Process 
300 x 409 cans ( 454 g) 90 mi n at 116° C 

Check process time and. temperature with can supplier or the National Foot1 
Processors Association. 

Prepare Meat Bal 1 s 

~EAT BALLS IN BROWN GRAVY 
(Institutional Pack in NO. 10 tins) 

The ingredients for meat balls and their preparation are ident.ical with the 
formula given afterward for Meat Bal 1 s in Spaghetti Sauce. 

Prepare Gravy 
I ngredi entc; 

Tomato paste (26-281 sol ids) 
Wheat flour 
Bread cr1111bs (finest mesh) 
Salt 
Toasted onion po\lider 
Monosodium gl utanate 

Kg 
19 .1 
7.7 
5 .9 
3.2 
1.4 
1.4 

g 



.. 

Garlic po~er 
Ground Janaica gfoger 
Dry soluble pepper 
Ory soluble thyme 
Ory soluble eel ery 
Dry soluble •ace 
Beef extract 
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Pl ant protein hydrolyzate (1 iquid) 
Worcestershire sauce 
Cane sugar 
Dehydrated caranel coloring 
Water to Ma~e 378.5 1 

Kg 

1.4 
1.4 
0.9 
0.9 
1.4 

g 
227 

7 
113 

4 
28 

7 

Bl end flour, bread cr1.111bs 1 salt, sugar, and seasonings together. Measure 
283.9 1 of water in a stean-j acketed kettle, add tomato paste, pl ant 
protein hydrolyzate, beef extract, Worcestershire sauce, and caranel 
coloring. Apply stean and, with steady stirring using a "Lightning" 
mixer, add the bread crumbs-seasoning mixture. Bring volume up to 378.5 
with added water. Raise temperature to 96-99°C and cook gravy 10-15 min 
with steady stirring. 

Fill, Close. Process, and Chill (See Processing Schedule for "4eat Balls 
in Spaghetti Sauce). 

MEAT BALLS IN SPAGHETTI SAUCE 
Prepare Meat Balls 

Ingredients 
Beef chucks, canner-cutter grade 
Beef flanks, trirm1ed 
Fresh onions 
Frozen wnole eggs 
Cracker 1:ieal 
81 ack pepper (62-mesh) 

Kg 
68.2 
68.2 
13.6 
6.8 

18 .2 
3.2 

Grind chucks. flanks, onions, and frozen eggs thr~ ·h the 3.2 mm pl at~ of 
the grinder. Transfer mixture to a mixer. Star: "lachine and add c!"acker 
meal evenly over the mixture. Mix salt with pepper and add to mixture. 
Mix for 3min. 

Put mixture through forming machine and make into balls, 14 y in size. 
Dust bal 1 s with fl our as they come down the conveyor to pre·1ent their 
sticking together. 

Prepare sauce 

Ingredients 
Tomato paste 
Cane sugar 
Wheat fl our 
Co r ris t arch 
Bread crumbs 
Salt 
Cheddar cheese, aged 
Garlic powder 
Onion powder 

Kg 
154.5 
20.5 
9 .1 
4.5 

13.6 
10.5 
6.8 

0.5 

g 

170 
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Kg g 
Pl ant protein hydro lyzate 4.1 
Bl ack pepper 283 
Ground red pepper 113 
Ground swet basil 57 
Bicarbonate of soda 227 
Imitation cheese flavoring 43 
Dry soluble seasoning mixture 0." 

(see below) 
Cottonseed or corn oil 5.5 
Wat~r to make 757 1 

Dry Soluble Seasoning ~ix ..:; ml 
Oleoresin capsiclJll 4.00 
01 eores i ri ~; nger 1.40 
01 eores in mace 0 .16 
Oil of dill seed 0.20 
Oil of cloves 3.60 
Oil of cardanom 0.80 
Oil of cassia 2.40 
Qi I of pimento 26.40 
Oil of bay 0.80 
Salt to mix 0.9 

Use 4 gm mixture per 0 .3 1 sauce 

Grind cheese through 6.4 mm plate of the grinder. Blend together sugar, 
salt. flour, cornstarch, bread crtJ11bs, and seasonings. In a bakery 
mixer, put 76 l of wann water (60° Cl and add ground cheese; make a slurry 
free of lumps. Put 567 .a 1 of water in a stean-j acketed kettle, add 
tor.iato paste and bicarbonate vf soda. Use of "Lightning" mixer and 
agitate sauce as sugar-seasoning mixture is slowly added: then add cheese 
slurry and oil with continued agitation. Raise tenperature to 82°C, 
continuing agitation, and add water to bring sauce volume up to 757 1. 
When t311perature reaches 82°C, cook an additional 15 :nin. 

Fill Cans and Process 
For 454 g cans, pack 227 g meat balls and 227 g sauce. Close under vaculJTI 

and process. 

Suggest Process 
300 x 409 cans (454 g) 90 min at ll6°C. 

Check process time and temperature with can supplier or the National Food 
Processors Association. 

BEEF ANO MACARONI IN CHEESE 
SAUCE (Hot Pack) 

Ingredients 
Macaroni (raw) 
Beef chucks 
Cheddar cheese (2 years old) 
Wheat fl our 
Vegetable oil 

Kg 
45.5 
81.8 
11.4 
11.4 
2.7 

9 



Carrots 
Whey pa~er 
Butter 
Salt 
Cane sugar 
Onion po~er 
Sodium citrate 
lltonosodillll gl utanate 
Dry soluble pepper (s!"Jgar base) 
Water to make 189.2 1 

Prepare Meat 
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Kg 
2.7 
2.7 
2.3 
2.7 
2.3 

0.5 

g 

227 

2?.1 
i'i.7 

Grind meat through the 6.4 111111 pl ate of the grinder. Transfer ground meat 
to a stean-jacketed kettle; add 2.8 1 of -.ater and by steady stirring 
braise meat to effect an approxi111ate 25-~i shrink. Renove from kettle. 

Prepare Cheese Sauce 
In another vessel. precook carrots until tender. then grind through the 

smal' est pl ate of the grinder. Grind cheese through the 3.2 111111 pl ate. 
Put 37 .9 1 of water in the jacketed kettle; add sodhin citrate. ground 

carrots and cheese, vegetable oil, butter, and salt which is previously 
mixed with the seasonings and flavorings. Cook at lowtenperature (not 
over 71°C) until cheese is melted and the sauce is smooth. Then add 37 .9 l 
more of water and bring tanperature up ~o 82°C. Add braised meat. 

Put 37.9 1 of water in a bakery mixer and slowly add whey powder and flour 
and let mher run until slurry is free of llJl'lps. 

With steady agitation of the sauce, add slurry and bring volume of the 
sauce up to 189.2 1. Then raise tenperature to 93°C. 

Prepare Macaroni 
Use 3.8 1 of water per 0.5 k;J of macaroni or 37.3.5 1 for this prescribed 

batch. Add 2i salt to the cooking water and bring to a boil. Break 
macaroni sticks into thirds and add to the boiling water. Cook for I? 
min. Wa"'h and rinse in cold water inrnediately after cooking; then dra,,,. 
Never 1 l?t the macaroni st and in co 1 d water 1 onger th an 30 min. Yield 
300i. 

Fil 1 142 g of cooked macaroni and 312 g hot sauce in each 454 g can. 
Internal temperature should not drop under 71.;C during closing. If this 
happens close C.'ns under vacuum. 

Suggested Process 
300 x 409 cans (454 g) 90 min at 116°C. 

Check process time and temperature with can supplier or the ~ational Food 
Processors Association. 
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BEEF ANO NOODLE OI~NER 
Prepare Meat 
Ingredients Kg 

90.9 
79.5 

Beef Rounds 
Precooked egg noodles 
Gravy 189.2 

Grind beef th~ough the 25.4 nwn plate of the grinder. Transfer to a stean­
j aclceted kettle and add 7 .6 1 of water; braise meat until it is free 
flowing. The shrink wil 1 be approximately 30't. Ranove meat and save 
meat juices. 

Prep are Egg Noodl es 
Use best quality egg noodles specially manufactured for canning purposes 

(12.7 nwn width, 101 eggs). Cook in boiling water containing 2\ salt for 
10 min; then drain and wash. Use 3.8 1 of cooking water to each pound of 
noodles. 

Pre;>are Gravy 
Ingredients 

Wheat fl our 
Cornstarch 

Kg 
8.6 
3.6 
5.5 
3.2 
1.4 
0.5 
2.3 

g 

Paclc 

Rendered beef fat (oleo stock) 
Salt 
Plant protein hydrolyzate 
Monosodhm glut ~ate 
Onion po~er 
Gari ic po~er 
Ground celery seed 
Ory soluble pepper 
Spanish paprika 
Car~el color (po~er) 
Water to make 189 .2 l 

7 
28 

113 
57 

340 

Add 9.l .6 l of water to the beef stock in the s~e kettle in whicl-t the meat 
was braised. Add remainder of the ingredients except flour and 
cornst3rch. Raise tanperature to 7PC. Make a slurry with the flour ar.d 
cornstarch in 37.9 l of water in a bakery mixer. Add slurry to the l'lot 
batch, stirring tne--gravy with a "Lightning" mixer. Bring volume up to 
189.2 l with added water. Raise temperature t~ 94-96°C and COOK gravy 
tor 20 min. 

Fill each 454 g net can with 85 g brais~d beef, 113 g cooked noodles, and 
255 g hot ~ravy. Close cans. If the i ntcrnal temperature of the filled 
cans is 71 C or higher, close cans without drawing any vacuum. If the 
temperature is 1 ower, close cans under 10-15 in. vacuum. 

Suggested Process 

300 x 409 cans (454 g net) 90 min at 116°C. 
Cneck Process time and temperature with the can supplier or the National 

Food Processors Association. 
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CHILI CON CARNE WITH OR WITHOUT BEANS 

I ngre-:li ents Kg g 
Beef kidney suet (ground thro~gh 

1 Cll pl ate) 9.1 
Fresh beef (ground through 

1 Cll pl ate) 36 .4 
Salt {to taste) 0.5 
Po.tered onio!"i (optional) 1.8 
Waterl 22.7 
Chili po.ter (Gentry) 2.3 
Garlic powder (Gentry "CO") 

(optional) 128 
~exiran or red kidney beans 

{oi>tional) 9.1 

lTomato juice or the equivalent anount of tomato puree may be substituted 
in part for the water. 

Yield: A9proximately 75.7 1 without beans; approximately 104.l 1 with 
beans. 

Procedl're 
Render suet either in a stean-j acketed or gas-fired kettle. Qel'love 

cracklings. Add meat and salt and cook until the meat is tender and the 
water in the meat has evaporated. The mixture should be stirred at al 1 
times to keep it from adhering to the sides of the kettle. Add water 
gradually together with powdered onion and cook for at least 20 min. ~dd 
chili powder and garlic powder and finish cooking (approx 10 min). 

Simmer beans separately unt i1 nearly soft. Beans may either be mixed with 
the other ingredients or weighed into cans which are then filled witn the 
hot 111i xture. If the latter procedure is used, beans should be hot when 
added to the cans. 

Processing and Cooling.--The following processes are suggested for chili con 
carne, chili con carne with beans, and meatless chili. 

Processing 
Time 

Initial in Min at 
Can Size Tenp °C 116'C 121° c 

No 1 211 X 400 a2~c 75 55 
No 300 300 x 407 82'C 90 65 
No 2 307 x 409 82°C 105 8J 
No 2 1/2 401 x 411 82°C 125 95 
No 10 603 x 700 82°C 240 200 

Proc~sses longer than those listed c.·.·JVe are sometimes use~ in order to 
produce a softer bean. A process which is at all questionable in 
sterilizing value should never be used for a product of this kind. 
inasmuch as the quality is in no way impaired by an adequate cook. . n 
order to attain the desired sterilizing value it is essential that the 
initial teq>erature (can center at the start of the process) be at 1 east 
as high as indicated above. If lower tanperatures are used the process 
time must be increased. Check process times and temperatures with the 
can supplier on the National Food Processors Association. 
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Th;s type of product ;s subject to thermoph;1;c spo;lage if not properly 
cooled. In order to reduce the danger from th;s type of spoilage, cans 
should be promplty an& thoroughly cooled ;n water after the process. All 
cans larger than No. 2 1/2 size should be pressure cooled in order to 
prevent buckle formation and strained ends. 

Ingredients 
Carcass beef 
Trimmed beef flanks 
Tomato puree (sp. gr. 1.045) 
Sl!ileet pickle relish 
Cider vinegar (45-grain) 
Pregel at i ni zed starch 
Light brown sugar 
Cane sugar 
Salt 
Pl ant protein hydrolyzate 
~onosodium glutanate 
Ground chili pepper 
Ground c1111in seeds 
Garlic power 
Onion power 
Bl ack pepper 
Red pepper 
Ground oregano 
Ground cloves 
Ground cinnanon 

SLOPPY JOE 
(Cold Pack) 

Sr:oke flavoring, if desired could be 
used sparingly 

Procedure 

Kg 
90.9 
45.5 
66.8 
21.~ 
16.4 
5.5 
5.5 
5.S 
4.5 

0.5 
3.2 
0.5 

g 

284 

114 
341 
114 

28 
199 

43 
43 

Grind meats through 12.7 mm plate of the gri rider. 114ix salt with the 
seasonings. plant protein hydrolyzate. and monosodium gl•Jtanate. P~t 
ground meat in a mechanical mixer. Start macnine; add tomato puree; then 
add slowly and evenly the precooked starch and mix until the starch is 
unifonnly distributed and therP are no lumps. ~dd v~negar. sugars, sweet 
relish. add mixed seas1nings and let 'llachine run until all the 
ingredients are uniformly distributed. 

Fill and close cans under 27 in. vacuum. 

Suggested Process 
300 x 409 cans (454 g net) 95 m;n at 116QC. 

Check process time and temperature with can supplier or the National Food 
Processors Association. 

GROUND BEEF IN BARBECUE SAUCE 
(Hot Pack) 

This product fs made up of soi braise<! beef and soi barbecue sauce. 
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Cook Meat 
Grind meat thro1•gh the 25.4 mm plate of the grinder and transfer it to a 

stean-jacketed ket·:1 ~- Add l.~ l of water per 45.5 kg of meat and braise meat 
just long enough to make meat free flowing in the kettle. Drain meat juices 
(stock) and reserve it for use in making the :auce. 

Make Sauce 
Ingredients Kg g l 

94.6 
94.6 

Fi 11 

Tomato puree (sp. gr. 1.035) 
Braised meat juices and water 
Soy sauce 
Worcestershire sauce 
Vinegar ~100-grain) 
Wheat fl our 
Cornstarch 
Salt 
Ground red pepper 
Bl ack pepper ( 62-mesh) 
Onion pottder 
Garlic powder 
BarDecue seasoning mix: 

3.1 
1.1 
5.7 

1.2 

Spanish paprika (HCV) 
Ground red pepper 
Ground cloves 
Ground mace 
Ground Batavh cfonanon 
Ground African ginger 

114 
114 
28 
14 

5.7 
1.9 
3.8 

Put the tomato puree in a stean-jacketed kettle and heat 82°C. Add salt 
bl•nded with seasonings. barbecue seasoning mix, garlic. and onion 
powder. Make a paste of flour and cornstarch in 18.9 1 of water and add 
to the tomato puree mixture. Bring vol Lille 189.2 1 with the addition of 
meat ju ices and water. Add soy sauce, Worcestershire sauce, and vinegar 
and cook for 15 min. During the entire sauce-making procedure agitate 
sauce with a mixer. 

Use 50\ braised meat dnd soi sauce to fill cans. Close under 27 in. v3cu•JITI. 

Suggested Frocess 
603 x 700 cans (3 kg net) 300 min at 116°C 
300 x 409 cans (2.7 kg net) 90 min at 116'C 
300 x 308 cans (0.3 kg) 60 min at 116°C 

Check process times and temperature with can supplier or the National Food 
Processors Association. 
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SLICED BEEF IN BARBECUE SAUCE 
(Hot Pack) 

Prepare Meat 
use a cG111ercial grade of beef rounds or clods. Remove sinews and 

connective tissues. gristle. fat. Cut meat into approximately 50.8 x 
76.2 .. oblong strips. Lay each strip on the shelf of an open truck in 
single layers. Cuts should not touch each other. ?ut truck into the 
freezer and keep it the~e just long enough to solidify the meat (but not 
completely freeze it) so it can be sliced on a slicing machine. Slice 
meat 6.4 111111. 

Put 56 .8 1 water in a stean-j acketed kettle equipped with a perforated 
basket. Bring teq>erature to 82°C during the cooking. Lift basket out 
of the kettle by means of a hoist and move it to the canning line. To 
obtain the beef stock concentration needed for preparing the sauce, 
repeat this operation three times with fresh sliced meat. 

It is i~ortant to keep the sliced, cooked meat hot during the Clnning 
opent ion. If it gets cold. it wil 1 lose its pliability and wfl 1 be hard 
to pack into cans without breaking. 

Prepare Sauce 
Ingredients and procedure are identical with the barbecue sauce given above 

for Ground Beef in Barbecue Sauce (Hot Pack). 

Fil 1 Cans 
Fill 227 g of sliced be~f and 227 g of hot barbecue sauce in 300 x 409 

cans. Use spatula or some other instr1JT1ent around the side of the can 
'lefore closing to eliminate air pockets which may be trapped on the 
bottom of the can. Internal temperature of product should be maintained 
at least at 7l:>C when cans are closed. If closing temperature drops 
below 71:>C. close cans under 15 in. vacuum. 

Su~gested Process 
300 x 409 cans (454 g net) 90 min at 116°C. 

Check process time and temperature with can supplier or the National Food 
Processors Associ at ;on. 

ROAST BEEF LOAF USING ~ONFAT ORY MILK 
Ingredients 

Boneless chuck 
Beef pl ate meat 
Nonfat dry milk 
Salt 
Ground white pepper 
Bay leaves, crushed 
Grated onions 
Tomato Catsup 
Worcestershire sauce 

Procedure 

Kg 9 
34 .1 
11.4 

5.5 
1.6 

0.9 
4.5 

227 
57 

85 

Grind meat through 1 arge 1 ard pl ate. Put into steam-jacketed kettle with 
enough water to cover meat. Bring to a boil, then add remaining 
1 ngred i ~nts except nonfat dry milk. Cook slowly u nt i1 tender. Reserve 
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cooking broth. Then place all in mixer. While mixing, sprinkle with 
nonfat dry milk and add 18.2-20.5 kg cooking broth. Hix well. Put in 
2.3-2.7 kg pans and chill thoroughly. When firmly set, stuff into 
artificial casings. 

This product should be kept under refrigeration or frozen until constJ11ed. 

JELLIED ROAST BEEF LOAF 
Ingred~ents 

Lean beef (yield after cooking 
approx. 40 Kg) 

Beef stock from cooked b~ef 
Salt 
Sugar 
Granular gelatin (250 Bloom) 
Dry soluble pepper 
Sodi1J11 erythorbate 
Onion po.Ser 
Garlic pot«ler 
Ground eel ery seed 
Worcestshire sauce 
Vinegar 
Catsup (optional) 

Procedure 

Kg 
65.9 

13.6 
0.9 
0.5 
1.8 

g 

113 
25 
28 
2 
4 

57 

ml 

237 
473 

Trim fat, sinews, and connective tissues from beef and cut into 6.4 mm 
chunks. Transfer to a stean-jacketed kettle and add just enough water to 
cover meat. Slowly bring up temperature to 1'l0°C and cook at this 
temperature until meat is very tender. Remove meat form kettle and grind 
through the 25.4-38.l mm plate of the grinder directly into a meat truck. 
Skim foan and fat off of beef stock and cook (concentrate) to 13.6 kg and 
allow to cool to 71°C. 

Mix together the salt, dry seasonings, sugar, and granular gelatin. When 
stock has cooled to 11=ic. slowly sift fo the salt-seasonings-gelatin 
mixture with steady agitation. Then add Worcester~hire sauce, vinegar, 
and catsup (if used) and mix until added ingredients are thorougn1y 
incorporated with beef stock. If this step is done carefuliy, the 
gelatin wil 1 not 1 ump. 

Pour gelatin-stock mixture evenly over the ground meat in the meat truck 
and mix thoroughly with a meat shovel or .coden paddle. Let product cool 
just enough to make stuffing easy. 

Stuff material into Cellopnane casings which loosely fit the molds. Before 
placing stutfed casings into molds, wash with a vinegar sol~tion to 
ranove any gelatin on outside of casings so that the loaves can be 
ranoved from molds easily. Place stuffed casings in molds. cover, press 
down lfd and fasten springs. 

Transfer molds to chill room {4-7°C} for overnight. Next day, ranove 
loaves from molds. 

Product may be sold in the casings in bulk or sliced and vacuum packaged 
for retail s al e. 

Product is perishable and should always be kept under refrigeration 
throughout storage and marketing channels. 
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o. 114arket Strateg~ es for Increasing Meat Exports 

Contact with individual fast-food retailers. convenience store operations, 

institutional food companies, wholesale suppliers, food brokers and other food 

outlets should be initiated to survey their nP.eds for products \Illich can be 

produced ~n Uruguay under the current USDA regulations. Products prototypes or 

SilllJ>les could be presented by describing the range of products {through colorful 

brochures of prototypes or small sanples .ould be desirble) which could be 

:nanufactured to suit a buyer's speciflcatior.. Taryeted markets to be supplied 

could include convenience stores {beef sticks) or pizza/taco restaurant chains 

{pizza/ taco toppings). Initial contacts could be developed through letters of 

inquiry sent directly to the company president or general manager, association 

commodity groups {Appendix C) or through trade shows. In adc~~ion, 

consideration should be given to advertising products in food industry trade 

journals which are distributed to food brokers, wholesale suppliers and other 

retail outlets. Product exhibits and demonstrations at distrihutor shows, 

grocery marketing groups, restaurant association meetin~s and supplier trade 

shows are useful but may be too costly based on the expected return to Uruguay. 

However, one or t.o key meetings in the USA and Europe will assist product 

promotion and enable contacts to be established quicker. Following new product 

developments in the USA can be accomplished through subscriptions to trad~ 

magazines such as "Food Technology", "Prepared Foods" and "Food Process in':!" 

(Appendix D). 

Cooperative surveys should be conducted to identify potential ~arkets for 

value-added meats and close ties developed with countries which may prove to be 

potential buyers. Exanples of these countries are: Canada, India, China, Korea 

(North and South), Jap~n, Malaysia, Indonesia, Thailand and Taiwan. 
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Joint trade ventures with countries surrounding the Rio de la Plata should 

be considered to supply products to large markets. Proportionate tonnages of 

beef could be pooled to fulfill contracts in arranganents SOllewhat similar to 

the EEC. Beef product contracts could be equally distributed aaong Uruguayan 

suppliers and acininistered through the -.;AP. 
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Long Ten11 

E. Changes to Advance the Meat Industry 

Foot-and-Mouth Disease Research 

Efforts should continue at the Meat Institute. IJnhersity of the Republic 

to establish safe and practical processing cond;tions -"ich inactivate 

food-and-mouth disease virus (FK>) in meat tissues. If lower processing 

temperatures or other conditions are found to inactivate the virus, then a 

greater variety of value-added aeat products dest1ned for ex?ort from Uruguay 

could be produced. However. collaborative research anong various centers ..tiich 

study FK> is essential to confirm that specific processing methods do indeed 

inactivate the virus. Confirmatory studies must then be published in peer 

reviewed scientific journals and saf-ty margins established ..tlich are sufficient 

to prevent a disease outbreak in countries free of r:llt(). Practical production of 

value-added products for FMO free countries 11«>uld necessitate that ~aximlJf'I 

heating requirem~nts be wHhin the range of 70 to 76->C to maintain product 

integrity for reheating. A greater variety of products could then be produced 

under these heating requirements. 

A coordinated F~ eradication progran should be emphasized anong the 

countries sit•Jated on the Rio de 1 a Plata and a control progran implemented to 

protect against Fll10 outl>reaks. Restrict ions against import at io" of 1 i vestock 

from countries with endemic FH'J must be enforced once eradication has been 

accompl hhed. 

Establ ishalent of a Meat Research Institute 

A collective and concerted effort h needed to establ ·ish a l'i1eat Research 

Institute (MRI) in Uruguay ..tlich ~uld serve to enhance and promote domestic 

production and export of meat products. At present, several agencies or 
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organizations such as "iAP. INAC. LATU and CIF regulate or serve different 
segments of the •eat industry. Appl icat;on of new technologies. development of 

new products. COllpliance wit~ export standards and scientific solutions to 
problems within the meat industry could best be served by an organization Wiich 

NC>uld be supported and advised by representatives frOlll eacti segment involt1ed in 
the production of meat. 

S~ents of exhting agencies could be combined to form the new MJRI lllhose 
purpose NC>uld be to increase the value of Uruguay's meat resources and 

promote the export of these products. The MRI -.ould most likely be the 
positioned under the ftiAP drawing part-time personnel from other agencies. 

The foll >wing organization schane is suggested for a board of advisors 
lllhich is made up of members appointed from their respective groups associated 

with meat production in Uruguay. 

BOARD OF ADVISORS 

Made up of representatives from: 

Laboratorio Technologica del Uruguay (LATU) 

!'!ti nisterio de Granaderi a. Agridul tura Y Pesca (!lljAP) 

Caner a de I ndustri a Frigori fica (C:F) 

Instituto Nacional de Carnes (INAC) 

Asociacon Rural del Uruguay (ARU) 

Facultad de Veterinaria 

Tne Advisors -.ould establish goals. designate priorities, plan for future needs 

of the industry and see that each of tnese tasks are accomplished. The board 
would also suggest polici~s which could provide economic incentives for cattle 

producers and •eat processors to export more products. A five-year plan should 
be developed and evaluated annually to measure the progress of the goals to set 

for that year. An independent review should also be performed by an advisory 
committee appointed from the office of the Pres1dent of the Republic to keep him 

appraised of the progress made in utilizing Uruguay's agricultural resources. 
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EXECUTIVE DIRECTOR 

.. t 

The executive director of the MRI _,uld be appointed by the office of the 

President of the Republic to coordinate different departments within the MRI and 

ensure that the policies and goals of the advisory board are accomplished. 

Segments of existing agencies or organizations should be consolidated into the 

following departments to form the MRI. 

Research Quality Control & 
Compliance 

Heat Research Institute 

Product Development 4 
Engineering Application 

Training & 
Support 

Marketing/ 
Promotion 

Fu net ions of the HR I departments and suggested personnel are 1 hted below: 

Research - Facultad de Veterinaria, LATU 

1. Develop research progrc111s to solve common problens within the meat 
industry. 

2. Publish technical articles for publication in peer reviewed journals. 
3. Serve as a resource for technical personnel and develop appropriate 

analytical techniques as needed. 
4. Attend scientHic conferences, international meetings and appropriate 

shortcourses. 

Quality Control and Compliance - INAC, LATU, DIA 

1. Establish standard.& for products, sanitation requirements and prop~r 
handling procedures. 

2. Ensure that products meet certification standards for export or 
domestic consumption. 

3. Monitor quality control procedures in pl ants to ensure product safety. 
4. Determine H labels are in compliance with regulations. 
S. Work with on-site pl ant inspectors to prevent spread of disease. 

Product Development and Engineering Applications-LATU, INAC 
F acul tad de Veteri nari a 

1. Develop product formulas, processing procedures and publish technical 
manuals. 

2. Test new prototype products 
3. Test equipment design, packaging and process requirements. 
4. ProvidP technical assistance to meat plants (trouble shooting). 
5. Attend shortcourses. technical conferences and international trade 

shows to identify new technologies. 
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Training and E~ter.sion Support - INAC, DIA 

1. Plan and conduct annual shortcourses, seminars and CJn:erences. 
2. Train i~plant persnnnel concerning safety, hygiene and proper meat 

handling procedures. 
3. Certify llllDrlters for specific skills. 
4. Improve animal production practices to market younger cattle on a year­

round basis. 
5. Assist in identifying reseirch problens. 
6. Sponsor annual conferences and shortcourses. 

Marketing and Promotion - INAC 

1. Assist meat producers in securing new export markets. 
2. Provide denonstrations of new products at trade shows and expositions. 
3. Develop promotional materials for trade shows or prospective clients. 
4. Identify new products to be developed and appropriate markets for the 

products. 

The MRI could be housed adjacent to the new LATU laboratory facilities and 

the pilot plant utilized by personnel from LATU and MRI. Staff of the MRI in 

some cases may hold appointments with other goverrment agencies, university 

departments or industry organizations • 
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(Appendix 6) 

Listing of Equipment/Companies 

Bacon Press 
Aoco/Votator S 100,000 w/parts 1/2 to 3/4 mill ion lbs. Bacon/welt 

eettcher Ind. Inc. S40,000 (reconditioned) 2-4 bellies/min; S54,000, (new) 2-~ 
bellies/min; S 72 ,260 t--8 bellies/min 

Cans 
-p;jjjerican Can Co. $97 .00/1000 cans and tops 

Vienna Sausage Can 208 x 207 

ChOi>f.ers 
T.W. Kutter $25,700 (80 lb capacity}; S40,150 (ll> lb); S66.JOO (240 lb); 

S90,000 (400 lD) 

Robert Reiser Co. SSl,400 (200 lb capacity) 576,600-98 300 (350 lb); 
5183,000-203.000 (1400 lb} 

Films/Pouches 
Cryovac SS.SO/head of cattle or .254/bag 

T W. Kutter Films i.e •• 07~/l lb pkg of hot dog that ~as two flexijle sides 
.124/pkg if one side is flexible and one side is rigid 

Grinders 
Rooert Reiser & Co. S 30 .ooo (600 lb/hopper capacity) 

Kocli Sup;:>lies Inc S2 9-l3 (5 hp/4" plate size); SJ 645 (7 1/2 hp/5 1/13''); 
54,887 (15 hp/6" 

Biro ~fg. Co. SJ,600 (7 hp) 

~.,ass agers/Tumb 1 ers 
Johnston Equ1p. Corp. Sl6.000-24,000 (1300 lb); S22,000-30,000 (3,ono lh): 

S36,000-46,000 (5,000 rb) 

~MF Steel Products 536,625 (1800 li>): S40,300 (2800 lt>); SSJ.300 (5,01)() lt\) 

Mixer/Blender (Vacuum) 
~'!eucon Enterprises Inc. S22,000 (1000 lb): S25,965 (2000 lb}; Sl65,000 (22,000lo) 

RMF Steel Products S27 200 (1000 lb}; S43,500 (2000 lb); 555,700 (5,000 1~} 

Weiler & Co. (not vacuum} $35,616 (1000 lb}; S38,738 (2000 lb}; S99,000 
(10 ,000 lb} 

Retorts 
-StoCk America Inc. U38,~36 to S175,574 
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Slicers 
-ilittcher Ind. Inc. S9,700 (88 slicesf.min); 313.401 (100 slices/min) 

Toby Enterprises Inc. S22.000 (100 slices/min): $35,000 w/conveyor {400 
sl ices/•i n) 

Beacon Enterprises Inc. S67 ,500 {l ,l'lO slices/min) 

Sinokehouse/Dryi~~stems 
- Alkar S11,11on (1 truck): S32,000 (2 truck)· S60,000-200,000 (custom built to 

specifications) 

Enviro Pak Div. SB,000-20 000 (1 truck); ~2'1,000-30,000 (2 truck) 

Vacuum Packagers 
~Cryovac S4,000-5.000, 4 bags/min (chanber type); i20,000 18 inc1 bonel~ss cuts 

(20 bag/min); S275,000 24 in. bone-in blade (20 bags/min) Multi nead rotary 
'leat seal (New) 

Robert Reiser & Co. $2,695-19,195 (double chanber); S50,000-100,000 (~oll 
stock) 

T.W. Kutter S4.~00, 4 bag/inin, base price S55.000 

VaculJTI Stuffers 
Kartridg Pak Co. $47,250 (1000 lb) 

Robert Reiser Co. $26,300-36,900 (200 lb) 553,800-57,200 (600 lb) 

Water Coflkers 
Bettcher Ind. Inc. S50,000-60.000 (1000-1500 lb/hr) 

Johnston (quip. Corp. S26.000 (75 gal); S30,00J (150 galL S·H.00·) (400 gal); 
S53,000 (650 gal) 

Eoinpan1 Name/Address 
lAll companies USA) 

1. Alkar Div. of DEC Intl. Inc. 
105 Sprin:J St. 
Lodi, WI 53555 

2. Anco/Votator 
(Div Cherry-Burrell) 
P.O. Box 35600 
Louisville, KY 40232 

3. Beacon Enterprise Inc. 
2001 S. Kilbourn ~ve. 
Chicago, IL 60623 

Phone Telex 

608-592-3211 

502-491-4310 

312-762-811)0 



4. Biro Mfg. Co. 
1114 .,.ai n St. 
Marblehead, OH 43440-209~ 

5. Bettcher Ind. Inc. 
P .0. Box 336 
Vermilion, OH 44089 
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419-798-4451 (241 003) 

216-965-4422 (687-0103) 

6. Cryovac Div. (W.R. Grace & Co). 803-433-2000 (outside U.S. 212-819-6736) 
Box 464 
Duncan, SC 29334 

7. Enviro-Pak Div. 
(Div of Tech-:4ark) 
15495 SE For-Mor Ct. 
Cl ackanas, OR 97015 

8. Johnston Equipment Corp. 
2400 Thornton 
Oes "'1cines, IA 50321 

9. Kartridge Pak Co. 
807 W. Kimberly Rd. 
Davenport, IA 52808 

10 Koch Supplies Inc. 
1411 W. 29th St. 
~ansas City, Mo 64108 

11 RMF Steel Products 
4417 E. 119th St. 
Grandiiew, MO 64030 

12. Robert Reiser Co. 
725 Dedl"an St. 
Canton, MA 02021 

13. St >ck Al!leri ca Inc. 
2025 N. Summit Ave. 
Milwaukee, WI 53208 

14. Toby Enterprises 
407 Cobot Rd., P.O. Box 2327 
South San Franciso, CA 94083 

15. T.W. !Cutter 
91 Wal es Ave. 
Avon, M~ 02322 

50 3-655-6117 

515-287-5714 

319-391-1100 

816-753-2150 

816-765-4101 

617-588-2600 

414-272·5551 

415-583-9328 

617-588-2600 

16. Urschel Laboratories Inc. ?19-592-3211 
251)? Cal\lllet Ave, P.O. Box 220 
val paraiso, IN 46384 

17. Weiler & Co. 414-473-5254 
214 S. s~cond St. 
White Water, WI 53190 

(258 337) 

(265 442) 

• 
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(Appendix C) 
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APPENDIX 0 

Suggested References 

Textbooks 

1. Ac adenk ? ress 
Harcourt Brace Jovanovich, Publisher 
Marketing Dept. 
6277 Sea Harbor Drive 
Orlando, Fl 32821-9989 USA 

Titles: 

a. Muscle As Food (1986) i084191 Softcover S39.95 
Peter J. Bechtel 084190 Hardcover 75.00 

b. Sensory Evaluation Practices (1985) 1672480 Hardcover S39.50 
Herbert Stone, Joel L. Sidel 

328 pp. 

c. Sanitation in Food Processing (1983) #700650 Hardcover S34.50 
J.A. Troller 
235 pp. 

d. Quality Control in the Food Industry (1985 1986) Vol. 1, 2 
'343001 Hardcover S47.00 
'34 3002 Hardcover 60 .00 

S.M. Herschdoefer (Ed.) 
Vol. 1, 469 pp; Vol. 2, 528 pp. 

e. Water Activity: Influence on Food Quality t591350 Hardcover S83.00 
(1981) 

L.B. Rockland and G.F. Sterwart 
921 pp. 

f. Advances in Food ~eseart:h Annual Volumes (Series) 549.00 

2. American Meat Institute 
Conmunicat ions Dept. 
P.O. Box 3556 
Washington, DC 20007 USA 

(See order form) 

3. ~ssociation of Official Analytical Chemists 

(See order form) 

• 



• 

4. "rhe AVI PubHshi:-19 Co. Im:. 
250 ?ost Rd. E. 
P.O. Box 831 
~estport, CT 06881 USA 

Titles: 
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a. Processed "'teats {1984) f 213 
A.?1. Pearson and F .w. Tauber 
4~7 pp. 

b. Advances in Meat Researcn (1985) I 435 
Vol. 1: Electrical Stimulation 
Vol. 2: Meat and Poultry Microbiology 
A.H. Pearson and T.R. Dutson f 498 
Vol. 1, 325 pp.; Vol. 2. 410 pp. 

c. Food i>roducts Fonnul ary Seri~s I 373 
Vol. 1: Heats, Poultry, Fish and Shellfish (1982) 
L. Long, S. Komarik and D.K. Tressler 
2nd Ed., 459 pp. 

Vol 2: Cereals, Baked Goods, Dairy f 182 
and Egg Products (1975) 

D.K. Tressler and W. Sultan 
437 pp. 

Vol. 3: Fruit, Vegetable and ~ut Products .; 1:33 
(1976) 

D.K. Tressler and J.G. Woodroof 
290 pp. 

Vol. 4: Fabricated Foods (l l82) 
"1.J. Inglet.t and G.E. Inglett 
146. pp. 

d. Meat 1-fandbook (19iJ) 
Albert Lei ve 
354 pp. 

f 291 

e. Practical Meat Cutting and Merchandising 

i# 386 

Vol. 1: Beef (2nd Ed., 1975) '285 
Vol. 2: Pork, Lanb and Veal (1975) • 029 
T. f'abbricante and w.J. Sultan 
Vol. 1. 235 ~p.; Vol. 2, 206 pp. 

5. The Interstate 
Printers and Publishers, Inc. 
19-27 Nortn Jackson Street 
OanvillP., IL 61832-0594 

iJ.S. S 

s 55.00 

57 .5l.I 

57.50 

78.50 

55.00 

55.~0 

42.50 

26.50 

17.50 
17 .so 
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The Meat We Eat (1985) 
J.R. Romans, K.W. Jones. W.C. Costello, 

C.W. Carlson and P.T. Ziegler 
12 Ed •• 872 pp. 

Journals 

1. Journal of Food Science 
Food Technology 

Institute of Food Technologists 
Suite 300 

221 N. La Salle St. 
Chicago. IL 60601 USA 

2. Journal of Food Protection 

I AHFE S • I nc • 
Earl 0. Wright, titanagi ng Editor 
P.O. Box 701 
Ames, IA 50010 USA 

3. Journal of Agriculture and Food Chenistry 

American Chemical Society 
2540 01 ent angy River Ro ad 
P.O. Box 3330 
Columbus, OH 43210 

4. Meat Science 

Elsevier Applied Science Publish~rs LTD 
Crown House 
Linton Road 
Barking 
Essex-IGll 8JU, ENGLAND 

5. Journal of Texture Studi~s (4 issues) 

Journal of Food Quality (6 issues) 

Clothbound 

Journal cf Food Biochenistry {4 issues) 

Journal of Food Process Engineering (4 issues) 

Jourr.al of Food Processing and Preservation (4 issues) 

Journal of Food Safety (4 issues) 

Food and Nutrition Press, Inc. 
155 Post Road East, Suite 6 
P.O. Box 71 
Westport, CT 06881 USA 

s 35 .00 

u.s. s 
s 50.00 

50.0() 

50.00 

139.00 

380 .00 

91.00 

100.00 

80.00 

75.00 

80.00 

75 .00 

• 
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Trade Journals 

1. The ~ational Provision (weekly issues) 
15 W. Huron St. 
Chicago, IL 60610 USA 

2. Meat Industry (Monthly issues) 
Oman Publishing, Inc. 
90 Throckmorton Ave. 
P.O. Box 1059 
Mi 11 Valley, CA 94942 USA 

3. Meat Processing (monthly issues) 
Davies Publishing Company 
Harcourt Brace Javanovich Publications 
7500 Old Oak Boulevard 
Cleveland, OH 44130 

4. Prepared Foods (11 issues) 
Gorman Publishing Co. 
8750 West Bryn Mawr Ave. 
Chicago, IL 60631 USA 

5. Food Processing (13 issues) 
Putman Publishing Company 
301 E. Eire St. 
Chicago, IL 60611 

u.s. $ 

18 .00/yr 

35 .00/yr 

70 .00/yr 

80.00/yr 

60 .00/yr 
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APPENDIX E 

~ANUF~CTUREu FRESH ~EAT PRODUCTS 

Or. J.T. Keeton 

l\ssociate Professor 

~eats and ~uscle 9iology 

Texas .\&M University 

Further processed meat proaucts are typically k.nown as "restructured 11eats'' 

3nd are formed from whole rnuscle sections, 11eat trinmings, finely chopped 

tissues or a combination of thes~ ingredients. Examples of these products range 

fran sectioned and fonned roasts to meat balls or nugget fonns. Some of the 

unique cnaracteristics of these products are that they can be: 

--? ort i oned to a variety of speci fi cat i ans 
--Control led for nutrient content 
--Adjusted to achieve a specific texture 
--~~ade from various trirri sources 
--Precooked to he ·nade 11icrowave ready • 

..,artcet ?ntential 

Trends of tne ·~eat Industry 

DurinlJ the next decade, retail food costs are prnjecte1 to stay steady l)r 

1 ower, while raw agricultural and cCJmlodity prices wn 1 decline 11ore than 

wholesale, food processing, food 5ervice or ~tail prices. Tt-iis trend will 

i1nprove margin prospects for further processed and value-added consumer food 

products. In ac1dit ion, energy costs and the cost of "loney are projected to be 

lower over the next decade causing purchases, investments and lending decisions 

to be oased on productivity, cash flow generation and return on total 

investment. Major food companies will likely becane more involved in marlceting, 

positioning and advertising fresh meat, processed meats and frozen entrees. 
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1'4ee'1 for ~ew ? roduc.ts 

~eef suppHes ,!hrougn 1990 are expected to decline below 38i, t.,e present 

level of total meat consuq>tion, while pork supplies will most likely staoilize 

at low levels of <30~. Poultry (l>roilers and turkeys) species are project~ ~o 

increase beyond 3li of all meat consumed based on present consumer aemands. ~he 

icey to st3bilizin<J or increasing red meat cO'ls1.1mption is through the creation 

of: 

1) ~ew consume,. 1e1nand and 
2) New Jeef products perceived (by the public) as uniquely ~eeting 

consumer neei:is. 

Si11ce the "sh('ltgun approach" of providing numerous ITleat prod•Jcts (whetl"ler wanted 

or 11ot) is not wo~i119. a "rifle approach" with targf!ted advertising, 

:ner::handising and pac1ca9ing appears to offer greater growth possibilities. ~ew 

types of restructured products have the pote'ltial of: 

1) Competing favoraolt with ooultry 
2) Iricreasing beef carcass value 
3) ~llowing convenie'lt prepar~tions ".lf microwavable e'ltrees an1 
~) ~~eeting c'.lnsumer expectations as a healthful, lean product. 

~anufact•J ring "1ethods 

Particle Size qeauction 

Restr"JCt·JrecJ "leat products are pri;nari ly classified accorr1irig to the rriethod 

'Jf pa rt i c 1 e size reduction used in producing these i te"'s. These ~as i.: 

;:>rocedures involve: 

ll Sectio11in9 whole rniJscle pieces ant1 rec()Tlbining these to foMi a 
uniform ~scle "'ass which ~uplicates the textural char~cteristics 
of intact !TlJSCles. 

2) Chunking of lar')e muscle p~eces through a coarse plate. such 3S a 
kidney plate or mechanical dicer, also results in procucts with 
:nuscle-like texture. In S(J114! cases, smaller gr,nder plates '"d 
ui'.ferent configurations are t!Sed to further reduce the par: :le 
size. Sharp knives and properly tensioned plates are essenthl to 
reduce smearing. 
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3) rlald'lg of frozen and tempered :nuscle piecec; (fat 36°F, lean 24°F) 
through an Urschel CCJ11itro1• or si;nilarpiece of o?quiprnent prortuces 
flat uniform-sized flakes. VariOJs cutting heads yield different size "!eat 
flakes which can be combined to alter textural and dppearance 
characteristks of the product. ~eats higher fo connective tissue or fat 
are usually flaked finer having an er1ulsion like appearance when finisheli. 

4) Sl1cing ~trips of tempered tissue with equipment ~anufactured by 
Bettcher Industries or ~oss Equipment Company produces long slivers of 
meat which can be rec0fl1hined into a product fonn. Coarse flaices or 
slices also result from hydroflaking tempered meat blocks. Silent 
cutters or choppers are frequently used to produce slices and reduce 
crushing of the tissue as .:ompared to grinders, but knife sharpness is 
critical. 

5) Emu 1 s i fi cat i C1t with a 1owl .:hopper of a sma 11 a"'ount of ground or 
;>reblended material (usually under 151) may be reincorporated into 
rest ructed products to give a smooth uni fonn appea ranee and act as a 
b::-1ing agent. 

Meat Raw Materials 

Raw lateria1 cost will ciirectly reflect fin·1shed product cost, 

therefore, selection of these mat~rials is critical and contributes to the 

econCJ11i c ''success" or "failure" of a product. "1eat rTiateri al s should 'le as 

fresh as possible, have l \1'1 ~acterial counts and show no signs of 

'1eterioration (off-color, off-odors, enz}"'1atic oreakdown, et!:.). ~eef 

tri·.·1,gs shou11 Ile used withiri seve'l days post.,,ortel"I if t"le temperature 

lids ~een kept at 29 to 36:>::. Exal'llples of the 'IHiety of raw materials 

avai idt>le f')r ..ise are: 

1) 

2) 

3) 

4) 

SC1teless primal cuts for sectioned and chunked products which are 
relatively tender and free of IT'lajor tissue 11embranes. 

Se 1 ected trimmings from larger cu ts 1 ow in co.1,,ect iv e tissue and high 
in tendemess sucn as sirloin tips. 

~on-selective trirrrnings, such as chuck meats, shanks and 'leek trim 
which Hry in tendemess and connectivP tissue content and must t>e 
further reduced in pa~~cle size. 

Mechanica111 Separated M.!!l (MSM) wnich can >1ary considerat-ly for 
content of ean, connecdve tissue, fat, 111icroscopic bone pieces and 
degree of lipid Oil·1'1tion. A limH of 10' of the total formulation ;s 
often used. 
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5) ;:>artiallt 1efatted tissue re1T1atn1ng after iow temperature rendering 
(12a°F) to rem0te fat without denatur1ng the protein. "Chopped" and 
"fatty 11 tissues are limHed to 25 and 15\, respectively, as "'eat 
ingredients. 

~ece'lt wortc '>y ~eci o et al. {1985) nas shown that meat trimmings from ~"le 

chuck clod with a 11oderate amount of connective tissue removed produced chunked 

and fonned steaks wnich were cQ1T1Parable to those processe1 wittt extensive 

connective tissue rem<11al. This research indicates that rem<11al of the :najor 

muscle membranes appears to pr<11ide adequate trilllTling for restructured steak raw 

materhls. Desinew1ng equipment or membrane skinners, such as the Townsend 

models, can be used to reduce hand labor in the rem0tal of connective tissue 

sneets. Fat levels in restructured meats typically average 15-20: for f1ake1 

and formed items, t>ut higher lt!Vels up to 30i may not be unacceptable in S()11e 

product forms • 

Nun-Meat Ingredients 

In restructured 11eats, low levels of salt and al:.:aline phosphates pr(}li1e 

the cr.e"'ical conditions for extracting salt-soluble. myofibrillar proteins which 

are responsi!:>le for '>indi'lg meat pieces. Levels of 0.5-0.75i, NaCl and 

).125-J.25-r. sodium tripolyphosphate (STPP) i,ave oeen shown to be optil"lum f'Jr 

reaucing cooking losses, e;ihancing sensory characteristics, preserving raw :olor 

and 'Tlinir.iizing lipid oxidation Jf restructured steaks. Salt is primarily 

r~sponsi!:>le for the extraction or solubilization of ITl)'Osin while alkaline 

phosohates increase the water holding capacity (reduce cooking losses) as well 

as .ict synergistically with salt in protein extraction. Wlien the extracted 

p~~t~in )5 r.eated, a heat-set coagulum or gel holds the product together. 

Reducing additives in meat products a.-. .: particularly sodium has !en 
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acconplisned througn the substitution of ~aCl with KCl. ~ecent research oy 

Means and Sdnidt (1985) has resulted in restr1Jctured beef steaks with no adde1 

added salt 'lr sodium (Na+}. Their process involves incorporating calcium 

alginate (0.8-1.2\) ano CaC03 (0.14-0.2161) into chunked trinmings and 

allowirig a gelation reaction to occur at ~°C for two days. This process enables 

the production of a restnJct·Jred beef steak or roast ~hich can be held at 

refrigeration temperatures without falling apart. Typically, restnJct:.ired 111eat 

items must be ~ept frozen prior to use or precooiced. 

Other ingredients which may :>e incorporated into restnJctured prodw:ts 

include non-meat protein binder/extenders, flavorings, hydrolyzed vegetable 

proteins and antioxidants. 

Sodi•.111 Casinates 
Whey Proteins 
Soy Flours 

Examples of nan-meat protein binder/extenders a re: 

Soy Protein Con cent rates 
Soy Protein Isolates 
Vital Wheat Gluten 

Siegel et al. (1979) reported that whe~t gluten, egg white, calcfom-reduced skim 

inilk, bovine olood plasma and soy protein isolate had binding abilities in the 

presence of salt while sodium caseinate failed to bind • .Jnly bovine blood 

plasma, wheat gluten and soy protein isolate were able to bind in the aosence of 

added salt. Jf the ~lant ~roteins, vital wheat ~lute~ with flav'lrings \Hand et 

al., 1981) in a flaked and fol"ITled product was similar in meological and sensory 

properties to steaks with flavorings only. Use levels of :ion-meat 

'linder/extenders nonnally do not exceed 2-31 of the fomula weight and all, 

except vital wheat gluten, may be renydrated oefore blending with meat 

trimmings. 

Flavorings su-:h as hydrolyzed vegetable proteins, rnonosodfom glutamate and 

flavor nucleotides are added to rest:-uctured meats to enhance flavor pr~erties 
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of soecial~y ite<ns sucn as ""teat ?ieces for stews. loaf items or ':>ar-:>ecue 

products. Antioxidants sue~ ~s butylated hydroxyanisole {SHA) or butylated 

"1ydroxytoluene (BHT) can also be focorporated into restructured iteins to retar1 

the devel OIJT!ent of oxidative rancidity. However. use of anti oxidants is .J,.otJuct 

dependent and fresh meats cannot contain more than O.Oli by weight singly or 

0.02:; in coobination. based on the fat content of the rneat. Phospnates nave 

antioxidant properti2s and often eliMinate the need for antioxidants in lean 

products (<20; fat) • 

.,,.otein L•traction and Binding 

Salt and allcaline phosphates can be applied directly to meat particles ~na 

blended in paddle or ribbon vane mixers for 12 to 18 minutes. In saie 

fonnulations. the phosphate and tnen HaCl are solubilized in 3-lOi water (~ase1 

on the meat weight) to increase their effectiveness as protein extrac:ing 

agents. Sectioned and fonne1 ~uscle pieces can be blade tenderized a~rt/or 

injected with a low-salt :>rine to increase tenderness and juiciness of !:>eef 

r :s. Mixer/blen1ers are <TIOSt often used for chunked. slicet1, ground, flaJCe1 

and emulsified trimmings wni le vacuum tlJllblers and/or massagers are use1 for 

s2c~ione1 and formed products. ~ant1igo (19~5) reoortea higher color scores an1 

sensor-1 :lind ·1al:Jes for sectioned and forme~ steaks proc2ssed with a HCulJITI 

mixer. however, other sensory, textural and chemical values 1~ere not :1iffere,,t. 

Vacuum tumblers ac~elerat~ the extraction of meat prot~ins by allowing the ~eat 

to free fall a~d some studies indicate that the meat shoul~ 1rop anout :~ree 

feet for 111aximum benefit. :'1ost tumblers hav! intemal oaffles, t>ut others have 

!:>ars and needles to cause abrasion of the m2at surface. Tu111hling tim~s vary 

from 1 to 4 hours depending upon the product and if intennittent rest intervals 

are used. Massagers gently agi<:ate large chunks of meat with anns or paddles 
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and '10l"l!lal it ""eQ:Ji re d or 11ore hours for adequate protein extraction. 

"lacuun1izin9 helps rnini111ize incorporation of air pockets into the extractet! 

exudate thus preventing weakening of the ?>inding juncture ~et1111een meat ~ieces. 

Shaping the Product 

Mtlst restructured 111eat products are stuffed into a IT!Old or casing using a 

piston or screw-type staffer. Extruders ~ay also t>e used to produce a snaped 

po~ion such as snack sticks. jerky, sheets. patties or sla:>s. Shaped products 

are then olast frozen at temperatures of -21.l°F followed ?>y tempering at 22° to 

24°F. Products can then be further molded in a hydraulic press and sliced. i=or 

precootced beef roasts. they may :>e heat processed inmediately after stuffin~ or 

frozen for later processing. 

Product F Or'llu lat 1 on and Processing 

Outlined below are procedures for produciri: restructured beef products by 

sectionirig. chunking (or coarse gririding) and flaki,,g. Specialized equipment 

S;JCh as ext rude rs. pJtty formers. and rneat~al 1 /.,ugget fonners have ~ot ?>et?n 

included, out are widely used for shaping special ite~s. 
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Sectioned and F OMIP.d 

Seef Roasts (15i Fat) 

J 
:Jeef i'.J::> ~ounds (34°-36°F) 

~Tdnr.ied F,.ee of :onnective Tissue 
and £xcess Fat) 

l 
Inject witn 10~ Brine 

( !'iaC I and STPP) 
• 1 si o .2s" 

I 
• 'lacuum Tur:1ole Intermittently 3 !irs. 

l 
Stuff in :'-{on-?orous Casi "9 

l 
TherlTlal ;>,.ocess to l50°F 

- i9 -

"ate,. CoOk 10°F Hi gner t.,an Endpoint 
Smoke'louse 15~F Higher t'lan ::napoint 

i 
J '.l ,..: i on ·:> r S 1 i ce 

r S(Jlle prod;;c:; c~n ~e shi poed in casing) 

l 
VaculJll Package (Freeze) 

Otuniced and := 'lr.tie'1 
Beef Product {20~ Fat) 

l 
Beef Clod (34°-36~~) 

(Tri11111ed Free of CJnnective 
Tissue and Excess Fat) 

I 

I 
~ 

Grind -1'' !Cidney ;>late 

l 
Dissolve 0.25~ STPP in 3-~~ ~zO 

Followed ~Y 0.7Si ~aCl 

1 
~ixer/Blender for 12 ~in. 

! 
Stuff in Non-Porous C3sin9 

1 
F reez'! a -2D° F, then 

Te"'lper to 26:)!= 

l 
? ress ~o Jes i r~rt Shapl? a.,j 
Cl e3ve or Slice 3S Soon -JS 

?ossit>le 

1 
Vacu•Jm r>ac1<age (F reez~) 

or 
Shape to the appropriat~ 

?ro1foct i='orm 

! 
Precoo1< in Smokehouse to 150° 

Chill, Vacuumlackage, Freeze 



Seef Clod (22-24°F) 
(Lean Soul"Ce) 

1 
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n alced and F Orl!led 
Beef l>l"oduct (15") 

Chuck Trinmings (32-3.1°F) 
Loin Tails 
Beef !>I ate 

(Fat Source) 

Tl"immed Free of Connective Tissue + 

I 
and Excess Fat 

Coarse Flake 

~eat Trim with Connective 
Tissue (22-24°F) 

1issolve 0.25~ STPP in 3-5" 
Foll<M!d oy 0.75: ~aCl 

I 
' \fi ~er1 Slen.1el" fol" 12-18 rni11. 

' 

HzO 

Vacuum Stuff OI" ExtrJde i.itrJ 
~on-Pol"OUS CHing 

l 
Freeze at -10 to -20° F or :>e 1 ow, 

then Temper ! J 26°F 
Press to nesired Shape 

and Cleave or Slice 
as Soon as oossiole 

l 
Vacuum ?-!ckage and Freeze 

. l 
Flne Flake 
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Precooking Qest,...Jctured Products 

Restructured steaks are typic~lly broiled fr~ the soft frozen or tempered 

state on an open grill in a manner similar to fotact steaks to an appropriate 

endpoint tempera tu re of 145° to 16C>°F. Other products such as beef 1 ogs or 

roasts are processed in a smoke house or water bath with the temperature 

incremented in 10°F stages and held 1G°-15°F above the final endpoint 

temperature unti 1 done. For batter-breaded products to be deep-fat fried, oi 1 

bath temperatures range frClll 325° to 350°F and frying times are dependent upon 

the size and thickness of the product. Chicken-f Med steaks typically require 

2-4 ~in. to achieve done.,ess, depending upon thickness. 

Rapid chilling or freezing of products after co<*ing is essential to retain 

freshness and prevent -stale- flavors fron developing. Roasts should oe chilled 

to .iQ°F or below within 2-4 hrs. wnile pre-fried products can be frozen 

inwnediately usi"lg cryogenic methods or a !Jlast freezer. 

POTENTIAL PROBLEM A~EAS 

In order for r2structured beef products to c<Jnpete successful 1y with other 
, 

muscle foods. potential product problems must be avoided • .\mong those that a 

processor is !!lOSt likely to encounter are: 

1) Col or--Often frozen restructured beef products lack !:>rignt red 
color and rnay have grey, brown or green spots on the frozen surface. 
This discoloration can occur during processing or frozen storage. Use 
of fresh meat trimmings, use of ~inimum sr"t levels, proper processing 
conditions, and low storage temperatures improves color. Oxygen tension 
during processing of the product may be a primary cause of discoloration 
and color variation. 
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2) Cor.nectivP Tlssue--The degree of trimming affects product acceptance 
due to tne amount and size of connective tissue pieces r@f'lcli'1ing 
intact. Larger muscle pieces fr0111 ·~i1dle 111eat" portions of the 
carcass 111Jst be trinrned of heavy connective tissue while C(Jllbinations 
of grinding or flaking or en11lsifyin9 are ~seful for reducing 
connective tissue presence. Oesinewing machinery and "letllbrane skinners 
are a~so effective in sCJne cases. 

3) Texture--Hardness, lll.IShiness, toughness and dryness characterize some 
sCJRe praoocts H Httle attention is giver. to tne particle size 
reduction process or source of tne meat f r011 the carcass. Generally. 
trimmings hign fo connective tissue 111.1st t>e reduced to a smaner 
particle size as Nell as tne fat t>eef source. If a product is too 
lean, it can De rubbery and t1ry. 

4) ~ancidity or Off-Flavor--These conditions s<J'letimes result fr(Jll use of 
"old" meat (previously frozen}, temperature abuse of trimmings or of 
the final product, improper packaging and poor inanufacturing practices. 
Wanned-over flavor causes problems if coOked products aren't protected 
from atmospheric oxygen or oxidizing additives. Pttosphates are 111ost 
often used to reduce WOF since they possess antioxidant properties, t>ut 
high levels give products a inetallic off-flavor. 

5) Fat Incorporation and Particle Size--s=ats are most often reduced to a 
fine particle size since thh impr()leS overall appearance and gives a 
more desirable mouthfeel. Large fat pieces will allow pooling of the 
fat when cooked or increased shrinkage. 

6) Inadequate Stuffing-~Voids or gel pock~~s can fonn when products are 
understuffed causing a non-unifonn product with poor muscle-like 
c!"laracteristics. Use of a vacuum stuffer ::an eliminate part of this 
problem or spr~ng-loaded molds to shape the product. 

7) Product lmage--lf the perceived value of restructured products is 1 ow, 
then consumer appeal is limited. Further ;>rocessed :oieats rec;ui re 
strict controls during manufacture and handling and must De manceted as 
11eeting a cons1111e..r need. For example, leaner, precooked microwave 
ready ;:iroducts would most lHely have consumer appeal, but froze., 
entre~s nave not nad repeat custcmers t>ecause they were of poor qu11li~y 
or ave rp ri ced. 

POTENTIAL ?ROOUCTS--RESTRUCTURED ~ND ?RECOOKED 

Microwave Ready--Frozen Main Items 
BBQ Brisket with or without seasoning and sauce (Whole or 
Presliced) 
Fajita Meats - Precooked, sliced or whole blocks and ready to sear 

on a g ri 11 or mi c rowav e heat. 
Chicken Fried Steaks - MicrCMave on slatted plastic grill to 

prevent soggy batter-breading. 
Beef Nuggets, F;ngers, Curls, Kabobs - With or w;thout 

batte r-b readings. 
Seasoned Patt;es - Precoo~ed with grill flavoring. 

• 
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Lano1ned vege aole - beef cakes (pressed)-~eheat for a ~eal. 
8eef Stroganoff M; x - ~oodles and gravy in a retort pouch. 
8eef m a Bun - Sauce packaged separately. 
Beef Pot Pies or Canned Beef Stew - shaped beef pieces. 
Quiche Nuggets or Flakes - Frozen ;n a milk cartm • 
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LACTACEL8 75 
A MICROLIFEe BROAD TEMPERATURE RANGE CULTURE 

FOR THE PRODUCTION OF DRY AND SEMI-DRY SAUSAGES 

No. L750480 

· LACTACEL 75 is a frozen. highly concentrated lactic acid starter culture of 
Pediococcus organisms. Because of its unique ability to produce lactic acid 
rapidly at either low or high temperatures. LACTACEL 75 is particularly useful 
in controlling Staphylococcus ~~ in all types of fermented sausage. 

APPROVAL 

LACTACEL 75 is approved by the U.S.D.A. for use in fennented sausage. 

DRY AND SEMI-ORY SAUSAGES 

LACTACEL 75 should be used for the manufacture of pepperoni. Genoa. hard salami, 
salami, surmier sal·sage, beef sticks, beef logs, thuringer, cervelat, Italian 
salami. and other fennented sausages. 

USE RATE 

LACTACEL 75 is highly concentrated. The effective use rate for LACTACEL 75 is as 
follows: 

One - 27.6 gram container for 300 lbs. of meat 
One - 46.0 gram container for 500 lbs. of meat 

This recomnended use rate will provide millions of viable Pediococci organisms 
per gram of meat insuring a proper and fast fermentation with excellent color and 
aromatization. The exceptional rate of lactic acid production by LACTACEL 75 
wilt discourage the growth of unwanted bacteria • 

• 
FERMENTATION TEMPERATURE 

The broad temperature range of LACTACEL 75 allows many options depending upon the 
type of sausage and the producer's preference. 

Genca: 80°F (pH 5.3 in 18 hrs.) 
Sunmer Sausage: 75°F (pH 5.0 in 17 hrs.) 

Pepperoni: 75°F (pH 5.3 in 19 hrs.) 

95°F (pH 5.3 in 10 hrs.) 
110°F (pH 5.0 in 7 hrs.) 
95°F (pH 5.3 in 9 hrs.) 

See temperature charts for details on page 3, 4, and 5. 

STORAGE: Store cultures at -15°F or colder. 

• 
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COHTROL OF STAPHYLOCOCCUS AUREUS 

LACTACEL® 75 has been proven to be uniquely useful in controlling staph (which may 
be present in the meat mixture) thus preventing the formation of enterotoxin which 
accompanies the growth of Staphylococcus aureus. See charts on pages 5 and 7 for 
details. CQ11Plete information on experimental procedures available on request. 

IMPORTANCE OF ADDEO CARBOHYDRATE 

LACTACEL 75 requires added carbohydrate as a nutrient for growth and lactic acid 
production. The following carbohydrates can be used: dextrose, cane sugar, 
fryctose. high fructose corn syrup, maltose, corn syrup solids, lactose (utilizes 
only 50~ of added amount). Be sure to calculate dextrose content when corn syrup 
is used. 

The final pH of the sausage will depend upon the total added carbohydrate in the 
sausage, the temperature of fermentation, and the length of fennentation time. 

The following bar graph depicts typical final pH obtained in sausage in relation 
to the amount of added carbohydrate per 100 lbs. of meat. Note: The graph is 
only an indicator. and final pH may vary! 0.1 depending upon initial pH of meat 
and the ratio of pork to beef. 

RELATIONSHIP OF ADDEO CARBOHYDRATE (DEXTROSE, FRUCTOSE, SUCROSE, MALTOSE) TO 

FINAL pH OF SAUSAGE 

OUNCES OF ADDED CARBOHYDRATE 
PER 100 LBS. OF MEAT 
6 

6.0 

5.8 

5.6 

""' CJ 
~ 5.4 
:::> 
c 
en 5.2 

"" 0 

i,5.0 
_, 
; 4.8 

"" 4.6 

4.4 

4.2 

F1na 1 pH of 
Sausage 

5.2 
5.0 
4.8 
4.6 

Approximate Level 
of Added Carbo­
hydrate per 100 lbs. 
of Meat 

6 oz. 
8 oz. 

10 oz. 
12 oz. 

L750480 
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. RELATIONSHIP OF LACTACELe 75 FERMENTATION TIME TO TEMPERATURE 

35 

30 

25 -• ... 
c 

u 20 
> ---
z 15 
) 

-
-
z 10 
" -> -Iii: 
LI 
~ 5 

The extremely broad temperature range (75° to 110°F) in which LACTACEL 75 will 
produce lactic acid rapidly. allows the producer much versatility. Charts en this 
and the next t"° pages g;ve time/temperature relationships in Suamer Sausage. 
Genoa and Pepperoni. -

31 

SUf'MER SAUSAGE FERMENTATION WITH 
LACTACEL8 75 

~ = time to reach pH 5.0 

Initial pH = 5.8 

Formulation: Beef 6~. pork 40:. 
JS salt. 156 ppm sodium nitrite. 
11 dextrose, and surmier sausage spice 
mix. Stuffed into 53 mm diameter fibrous 
casing. 

11 

o ... _ ..... 
70 75 80 95 105 110 115 

TEMPERATURE ( ·F, ao" RH) 

L750480 
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GENOA FERMENTATION WITH LACTACELe 75 

Formulation: All pork; 3.3: salt; 
156 ppm sodium nitrite; 0.7: dextrose; 
0.003% BHA; 0.003% BHT; citric acid; 
Genoa spice mix. 
76 Diii fibrous casing 
Initial pH = 5.9 - 6.0 

I ) = time to reach pH = 5.3 

~ ~ time to reach pH = 5.0 

85 90 95 
TEMPERATURE ( °F, ao~ RH) 

L750480 
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For~ulation: All pork; 3.3~ salt; 1:6 
ppm sodiun nitrite; 0.7~ dex:rose; 
0.003~ BHA; 0.003~ BHT; citric acid, 
pepperoni spice mix. 

40 ~m fibrous casing 

Ini~ial pH = 5.9 - 6.0 

I I= time to reach pH = 5.~ 
W. = ti~e to reac~. :::~ = : . : 

• 

0....-- 75 80 85 90 95 
TEMPERATURE ( °F, ao,; RH) 

.. 

• 
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STAPHYLOCOCCUS AUREUS CONTROL 

The control of Staphylococcus oureus with LACTACEL9 75 is exceptional. The data 
shows the _1. aureus growth is limited to about~ log cycle between 7S-95°F in 
Genoa and Pepperoni when 1· aureus Z65-i is added at 10,000 cfu/g of meat. 

~· 

1· 

s. 

s. 

~-

s. 

.1· 

s. 

EFFECT OF LACTACEL 75 ON GROWTH OF S. AUREUS 265-1 
IN PERIPHERY OF GENOA SALAMI INCUBATED AT 80°F 

I 

CFU** of S. aureus/g at 
0 HR {TnJ I ti HR ( ir: J 

aureus 265-1 only 15.000 41.000 

aureus 265-1 & LACTACEL 75 15.000 20.000 

aureus 

aureus 

DH 
0 HR I It! HR 

265-1 5.90 5.76 

265-1 & LACTACEL 75 5.92 5.00 

EFFECT OF LACTACEL 75 ON GROWTH OF S. AUREUS 265-1 
IN PERIPHERY OF PEPPERONI INCUBATED AT 95°F. 

Log lncreas; 
S. aureus 
count* 

0.44 

0.12 

r 1 Log increase' tFU** f S a re s/g at 0 u u . -
0 HR (To} , 10 HR (TF) 

, 

aureus 265-1 only 11.000 100.000 

aureus 265-1 & LACTACEL 75 10,000 40.000 

pH 
0 HR 10 HR 

I 

aureus 265-1 5.95 I S.60 

aureus 265-1 & LACTACEL iS I 
6.01 I 5.00 

* Log TF - Log T0 • Log increased S. aureus count. 
** CFU • Colony fonning units (viable cuunt) 

S. aureus 
count* 

1.26 

0.60 

L750480 
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EFFECT OF LACTACEL~ 75 ON GROWTH OF S. AUREUS 255-1 
IN PERIPHERY Of GENOA SAUSAGE INCUBATED AT 95"F 

~pH •CFU'** of S. aureus/a at 
~fter • 
11 hrs 0 HR ('!'n) I 11 HR (Tr:) 

S. aureus 265-1 only 5.60 10.000 360.000 

S. aureus 265-1 & LACTACEL 75 ~.90 7.400 9,400 

EFFECT OF LACTACEL 75 on GROWTH OF S. AUREUS 265-1 JN 
PERIPH~RY OF GENOA SAUSAGE INCUBATED AT 90°F 

'DH .. FU** of S. 
After 
14 hrs r> HR (Tn} 

S. aureus 265-1 only N. D. **• 14,000 

S. aureus 265-1 & LACTACEL 75 5.03 11.000 

*Log Tf - Log To = Log increased S. aureus count. 
**CFU = Colony forming units {viable count} 

***N.O. - Not Determined. 

NITRITE 

aureus/CJ at 

14 HR (Tr:} 

3CO,OOO 

14.000 

Log increase 
S. aureus 
count* 

1.56 

0.104 

Log increase 
S. aur2us 
count.--

1. 331 

0.105 

All sausage tonnulations must include nitrite for proper color development and Cl. 
botulinum protection. LACTACEL 75 grows well in fonnulations with 100-155 ppm sodium 
nitrite. ' 

DIRECTIONS FOk USE OF LACTACEL 75 

1. Preparation of sausage mi~ure. 

a. Make up sausage mixture a~ usual being sure that salt, cure, ind spices 
are well blended to avoid localized high concentratio~s. The nitrite 
level should be 1/8 - 1/4 oz./100 lb. of meat dependi"g upon your label 
declaration and/or current U.S.O.A. regulations. CAUTION: ALL INGREDIENTS 
SHOULD BE THOROUGHLY MIXED WITH THE HEAT BEFO~E ADDING THE LACTACEL 75. 
BE SURE TO ADD THE LACTACEL 75 TO THE SAUSAGE MIX WITHIN ONE HOUR AFTER 
TAKING THE CULTURE FROM THE FREEZER. 

2. Preparation of LACTACEL 75 

a. Take container of LACTACEL 75 from freezer and h<'ld at room temperature 
for 2 or 3 minutes, then remove fo i 1 11 d and "pop out" contents into a 
clean stainless steel container. 

b. Add the· following amount of .£221 tap water. Do not use "1111rm or heavily 
chlorinated wa.!!!_. 

L750480 
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*Add 23 fluid oz. of water to the 27.6 g container size of LACTACEL9 75 
for 300 lbs. of meat. 

*Add 38 fluid oz. of water to the 46.0 g container size of LACTACEL 75 
for 500 lbs. of meat. 

c. Stir or •tx this solution until completely thawed (no chunks or ice 
crystals floating on the surface). 

3. Add LACTACEL 75 solution to t~ meat and mix thoroughly. BE SURE TO USE THE 
LACTACEL 75 WITHIN ONE HOUR AFTER TAKING THE CULTURE FROM THE FREEZER. 

4. Stuff the sausage into the desired casings as soon as possible. 

5. Transfer the stuffed sausages to your smokehouse. drip room. or fermentation 
chamber. For gene;al reconmendations. see sem~-dry sausage or dry sausage 
schedules. 

SEMI-DRY SAUSAGE PROCESSING SCHEDULE 

a. Bring the temperature of the smokehouse to the desired setting 
(between 75° - 110°F). The wet bulb temperature sh~uld be set to 
give 80-90% R.H. {see chart). Temperature of the product should be 
measured as internal temperature. Do not use temperatures above 
llfl°F for fermentation, because culture will be inactivatea. The 
product can be smoked to the desired level during this fermentation 
period. 

b. The wet bulb temperature is the true indication of the internal 
temperature of t'he sausage. With the wet bulb and dry bulb at the 
same temperature, the humidity is 100:. However, in meat smoke­
houses, this is not obtainable. Set the wP.t bulb temperature as 
close to the dry bulb temerature as possible. If smoke is applied 
during fennentation, the flow of air into the smokehouse will 
affect the humidity and internal temperature of the sausage. Often 
the flow of air will cause evaporation of water from the product, 
producing cooler temperatures in the sausage. Be sure to check 
internal temperatures in the sausages after the smo ~house tempera­
tures have stabilized. , 

c. ~hen the desired pH or degree of tar.g ?s real.:~ed (7-17 hours, de­
pending upon the product, fermentat~on temperature, and relative 
humidity) the sausage should be cooked-out as desired, withdrawn 
from the house, cooled at room temperature and placed in a holdi~g 
cooler. 

d. Make flavor and texture evaluations after the product has been aged 
for 3 - 5 days {about 40°F • 50°F) and the product is ready for 
shipment to customers. Characteristic,lly, the flavor will be 
quite sharp or harsh inmedi~tely following the fennentation process. 
After aging a few days, this harshness will mellow into the de­
sirable "tangy" flavor. 

DRY SAUSAGE PROCESSING SCHEDUL~ 

1. Bring the temperature of the smokehouse to the desired setting 
{between 75° - 95°F). The wet bulb temperature should be set to 
give 80 - 90S R.H. {see chart). Temperature of the product 

L750480 
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should be measured as internal t~erature. Do not use temperatures 
ai>ove llQ°F_for fermentation. because the culture will be fnactivated. 
The pr~~~ct can be smoked to the desired level during this fermenta­
tion period. 

b. The wt bulb temperature ;s the true indication of the internal temp-
era tu re of the sausage. With the .et bu 1 b and the dry bu 1 b at the 
same temperature. the h1nidity is lOOI. However. in meat smokehouses. 
this is not obtainable. If smoke is applied during fennentation. the 
flow of a~r into the smokehouse will affect the h1nidity and internal 
temperature of the sausage. Often the flow of air will cause evaporation 
of water from the product. producing cooler temperatures in the sausage. 
Be sure to check internal temperatures in the sausages after the 
smokehouse temperatures have stabilfzed. 

c. Detennine pH of sausage at regular intervals until desired pH or de­
gree of tang is reached (9 - 26 hours. depending upon product. fennenta­
tion temperature and relative h1nidity). 

NOTE: ~thod of determining pH of sausage is important. The proper 
method is to place a cross section cut of sausage !about 
30 g) in blender jar. add three times the weight of dis-
ti 1 led water (about go g) and blend at high speed until 
thoroughly mixed. Determine pH of mixture with pH meter 
that has been calibrated with 2 standard buffers, one 
buffer at pH 7.0 and the other buffer having a pH value 
near that of final sausage pH (range 4-6). 

d. If heating is the treatment of choice to destroy Trichinae, Section 318.10, 
Paragraphs (c), (1), (i) and (ii) of the Meat and Poultry Inspection 
Regulations, APHIS. USDA. should be followed to achieve an internal temp­
erature of 137°F or higher. We re:or;mend that the relative humidity be 
maintained at 70:. 

e. Remove sausage from smo~cnouse, cool and transfer to drying room main­
tained at 55° - 65°F and 65 - 70% relative humidity. Drying is com­
pleted after a 35~ shrink has been achieved. 

L750480 

• 



-~ 
0 -m 
..J 
:::> m 
.... .... 
::s 

• 

- 93 -

RELATIVE HUMIDITY TABLE 

Humidity is important in fermented sausage production. The table below shows 
the relative hull1dity ~sing wet bulb settings and dry bulb settings. 

An BOS relative humidity is reconmended. 

ORY Bt..'l.B (°F) 

68 70 75 80 85 90 95 100 
64 80** 72 4 41 30 

66 81«'* 62 47 35 26 

68 100 90 70 54 41 31 

70 100 78 61 47 36 

71 82** 64 50 

75 100 79** 63 50 

80 100 82° 68 54 43 

85 100 83** 67 54 

90 100 81** 66 

95 100 83** 

** Reco111nended Wet and Ory Bulb 

To use this table, locate tbe dry-bulb temperature and the wet bulb temperature. 
The relative humidity (R.H.} is read at the intersection of these two columns . 

The information herein 1s true and accurate to tne best of our knowledge. Nothing 
herf1n shall be construed as granting a 11ce"se under any patent of Hicrolife 
Techntcs or as 1 rec011111endation to use any method or product in violation of any 
pa tent rights. 

L750480 
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UNITED NATIONS 
Appendix G 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

Post title 

Duration 

Date required 

l'uty station 

Purpose of project 

Duties 

UNIDO 

Request from the Government of Uruguay 

for Special Industrial Services 

JOB DESCRIPTION 
Sl/URU/85/801/11-02/J13103 

Heat Industry Engineer 

16 days 

As soon as possible 

Montevideo and home base 

August 1986 

To identify the potential v~rieties of processed meat products 
(non-ap.Athousic .. -free from foot and mouth virus) to be developed 
for export during the forthcoming year~, based on the availability 
of raw materials anG the demand of the foreign markets, to determine 
·~e tech~ology to.be applied and to design meat product samples for 
the meaE processing lines. 

In clos~ co-operation with the Ministry of Ag•i:ulture and the 
Administration of the slaughterhouses concerned, the expert will be 
expected to carry out the following duties: 

To study th~ availability of raw.material resources; 
·. 

To identify new meat products for which there would be a big demand 
on the foreign markets; 

To identify the proper processing and packaging technology for the 
meat products; 

To elaborate standard instruetions for the processing of the meat 
products; 

To introduce and apply the know-how in the pilot production; 

To evaluate technically the possibilities of the new meat processing 
technology at an industrial level and provide recommendations thereof• 

The expert will also be expected to prepare a final report, setting 
out the findings of his mission and his recommendations to the 
Government on further action which might be taken. 

Applica•:ons 1nd communications reprding this Job Description should be sent to: 

Proiecc Personnel Recruitment Section, Industrial OPlrations DiYision 
UNIDO, VIENNA INTERNATIONAL CENTRE, P.O. Box 300, Vienna, Au1tri1 

. ... / .. 

' 
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Highly qualified expert In the field of meat industry with 
•extensive multidisciplinary practical experience in exploitation of 
machinery and equipment for aniiaal slaughtering, meat processing, 
utilization of animal by-products, testing and quality control of 
meat products. 

·Spanish, English. 

The present situation and the short-term prospectives for Uruguay 
to sell its meat on international markets are very critical. The 
differences existing nowa~ays between the prices achieved for 
aphthousic and non-aphthousic meat have lately increased considerably. 
This means that - while the countries producing meat free of aphthous 
obtain U~$ 1,780 FOB for the meat manufactured without bones, Uruguay 
is having problems in getting US$ 600 FOB for similar merchandise. 
Taking the average of the last five years, the Uruguayan meat exports 
show that only 2 l of what has been embarked on has been commercialized 
to countries free of aphthous, under the form of processed meat. At 
the same time, throughout the years, meat without bones of up to 60 l 
of the total of the system of draw-back exports has been sol~ to Brazil 
to be industrialized there and re-exported by Brazil to non-aphthousic 
markets, with a corresponding loss of the value added. 

Facing this situation and foreseeing that in future years the EEC 
will continue its policy of sub~idizing and intervening actively 
~n the expo.rts of this product to markets which were traditionally 
supplied by Uruguay, an imaginative and aggressive strategy must be 
adopted in order that the exports of Uruguayan meat to aphthous-f ree 
markets be inc$eased. 

Presently the Uruguayan cold-storage industry is suffering a 
considerable deficit in the industrialization of processed meats. Only 
two of the already working 35 plants have the proper installations 
for the processing of corned beef arrd only one for cooked/frozen meat. 
This limits the- possibilities of obtaining access to the countries of 
the non-aphthousic circuit, which apply the theory of "zero-risk" 
(USA, Canada, Japan, Scandinavian countries, Korea, etc.) to a volume 
of only 2 - 4 % of the·total of the meat exports of the country. 

Iri the short run the Uruguayan Govemnent has decided to give an inpulse to the 
construction of centres for processed meat where ted.nology is applied which guarantees 
the. destruction of the-aphthousic virus and which would allow Uruguay to carpete in the 
non-aphthousic narkets with a minor cost of industrial reconwrsion and a~iding idle 
capacit.ies of the plants by an adequate plaming stra..:egy. For this reason it is 
necessary to clearly determine which varieties oT products will have to be industrialized 
in the forthcaning years according to the market demand, i..aki~ into consideration 

· products such as cooked and frozen veal,. sterilized neat products in the different kinds 
of packaging, oriented tOlo&rds retail sale or the industrial precessing market, 
dehydrated neat , ready-cooked di shes, etc • 

In t.bis sense, the Covemnent estim&tes to reach within a three year period a 
mininal structure of 50 't of processed meat with the consequent benefit of ~ 1111jor 
enployment of the value added to the products, a diversification of the offers and 
with thoi! possibility of obtain~ better prices abroad. 

To this effect the central plants for processed meat will have 
the· flexibility which will allow the production of varieties of 
products which will be better suited for the requirements of the 
markat. 




