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ABSTRACT

Sauce (salsa) products containing 4Ao/o of a rtleat ingreciient
(chicken or beet'-sausage or pastrami) in combination '.vith sour

cream. .voghur-t. tofu. potassium sorbate and carrageenan were

developeC . Thel,' were produced to be consuilied with fried potatoes

in order to obtain a baianced tleal. Beef saucelvasthe highest in

moislure and fat. Pasttami salsa rvas the highest in protein. Alter 3

weeks of st'rrage (4"C). beef sauce demonstrated the highest groMh
rate af lactic acid bacielia (LAB) and had the loreest pH value (4.4);

whiie pastrami salsa dentonsirated the lcrvest growth rate of LAB and

iiad the highest plJ vaiue (5.6). fhe three sauce products had a shelf -
iif-e of 3 i,veeks in tlie retiigerator (4"C). Thiobarbituric acid. totai
volatile nitrogen and tctal piiite count *'ere all rvithin the allolred
lirnits. No significant organoleptical ditferences rlere found arrong

the sauce products. Heltcc, the three Spes of sauce lYere

recoril mended to be ma n ufactured cornmerc ial l-Y.

Key words: mect constituents. sdtuce (strlso;strodttcts, shelf life.
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1. NTRODUCTION

The snack product market has grown steadily in,the,past fewvears' Leveile 
.(lgs*) reporred that"sares;;;;;;.'# rnu"k,reached $ l'6 bilrion in 19E5, up from $ 1.1 biili;;l; ffi;, and thesales of poralo chips increr"a rro* s r.9 biilion to $ 3.3 b,rions inthe same period.

A*o increasing pubtic interest in grain-based products r*in readto additionar demand in the future." It is we, known that theconsumprion of an i*po.?nl_ group of ""."* *J pot tJ ,rruLpmducts is often rccompanied by*thaiof aaiun"i., puoilffi ,.""tdips.' i-e' sauce (sarsa) pioducts. "rr"r.ror", 
the deveropmpnt of sarsaproducs formulmed *j$_me{ p.oducis may offer a market withexcellent gro*th potential for the meat industry

Product ff.t. is an important factor in the development ofsalsa products &d is expec{ed io t"adto repeated and possibry severeexposurE ro temperaEre rrhich brings to ubrre ty 
"oirr**rr.Although sorne c,red meats are-ln?;.riauutty ,rr"ir-*ii" (i.e.Pastra$i)- their micmbiorogicar and 

"hemicar 
rt uir iry *uy-il'urt"."arvhen combined rrift,other ingredients .r"f, * dairy products and soy

llot"T (Desrosier, I9t4), often used to ou,.in certain 
"t 

uru"t*riitt"rlThe inclusion of soy n "a"q particularly rofir (a 
"h;;;_ii;r .ryp*':h eurd 

.precipita6)-courd provide the suggested new meat sarsaproducts u.ith desinable ,"t iti"nul. textural and sensorycharacreristics (Rehberger ! aL, f gSaj.'i.fu contains all the essentialamino acids' free of choresterol u,i has a row ratio of carories toproteins, but it has also- been reported to be high i'iu"r"riufcontaminants (Dotscn et al., t qZZ; Rehberge r et al-, l9g4i. Harrisonet al', (1983) found that mird aciiificaton *itt crganic o, i"'o.gun;"acids eriminated the reported accereration of fresh, ground beefspoilage caused by exteniion of the *"ur *;,, soy protein isorates.
Jheref-or9, yoghuft and sour cream *L.. arso incruded in theformulation of the meat sauce products in the present work. Gaer etsl., (i971) and Arnolt et at.', U;ii; reported that spoitage andpathogenic bacteria decreased rapidry ir'nu*be* when presentinyoghurt and sour cream. Furthennore, in general, lactic acid_producing srarrer curtures used in ouiry p*ou.tu 

"?;ffi;; il'n"* uoinhibitory effecr on spoilage rnd p;t#d;ilbacteria (Speck, 1976).

t
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In addition. }'oghurt has beer; repor-ted to intensiry the flavor
and aroma of other ingredients (steinberg, lgsj).

T'here lvere ftvo, objectives ol. rhis stucliz: (|) To deiel,cp
nutritious. paiaiabtre and safe sauce produsts tbrmuiaterj rvith a sizable
propo'tion of nreat products. (2) "ro evaluate these sauce products
chenr ic.ali_v. rnicrobiologicallv. and organoleptica! I_v.

2. MATERIALS ANt} METTIODS

2.tr.Prelimina*' procedures an<! triais :
Three processeci cured meat products were selected viz. chicke,

iid beef sausases and paslranli. Thev r.vere ali prepared in the
laboraton' as shorlr.i rn 

-i 
abie ( 1) for rhe sau:sac.es iAbd Ei-Azi z^ 19ga

& Sharaf. 2AA2).

Tahle Com osition of chicken or beef sausa

Chicken r:r beel meat
Sheep 1at

P*rvdered milk
Sodium chloride
Sodium gh:tamate
Sodiunr nitrite
Ascorbic acid
Ground garlic
Spices

68"00
l5 0*
3.t,{l

0.04
0.03

0.93

* lhe sausage 1\as picpar.d b-" mincing tlie raeat triri.r.., ,r*-,Gd *ith aii
ingredients (exceDt iati and haif of the iee flri-". t-ha mir.t,,.- ,.,-.. ;-.r..,-:-.r .^-. - j-ingredients(exceptiat.tandhaifoftheiceilakes. lhemixturervasi-;lcndcilfor2mln.
in achopper.thenrnincedfataremainingtce\rereaddedandmr.rrJtbrl5nrin. The
llrrul mirlure \iij\ iluJlL.rl tni(, muiloit af,);tt

i'-or the producti** ol pastral,i. a suitabie beef intact rnuscle
*'as chosen. some holes rvere made ia thsse nrr-isc!es. anri Ililed r.vith
a cure mixture of l\acl. sucrose anci sodium nitrite . J'he rest of the
ciire lrixture Llas rubbed oil the muscle surtace. l-he rnuscle-<
reccived pressinq and hanging processes fbiioweii bv corcring

I
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i\rith e coatiug of ground fenugreek, *rashed gariic and hoaiess red
pepper. {bi}orved b.v a final hangi,g process (\4/ahdan, 1996 anrj
Osheba, ztltji).

several {br:nularions wer? initiaiiy prepared fbr- eaeh of the
ihree seieeted meat prcducts using nou-mear ingredients, i.e. soxr
creaill. ;-aghurt and tofu. The i'irsi hvo inerecients we re obtained
from the Milk 1-echnolog,u- Depaitmsnt and the lattEr rr,as obtained
frtim soi'bean J'ech::olog1' Department, Food rechn+I. Ides. {nstirute.
Agric. Res. centei. Preliminail trials indicated that the meat Ilavcrs
,ueie enhanceri b}'grifldirig thu me;rl colrrponents {-o a paste .r.;hicir *-i.is
supported b1' Defi"eitas anrl Molins, (1989). The finalformutathat
rva,s used in thls study {Table,2!was arrived at by,gradual adjustrrrenr
of the propoition ':f each ingredicnt so as to *iaximize that o{'ihe meat
conl;loneili, p.hilc retainins. texture characteristics.

2"2" Freparation of rilear sauce (salsa) prottruets
l'he final sauce (salsa) fonnula is shou,n in'i-able (2). Eaeh

sauce product was prepareil by cutting the nreat cLrillponents iirro
small pieces {after boili;ig c-'f sa-usage-q fbr 10 rnin and ciclingtirelnl.
The irreat c.mporrent ',1'as -srourri to a paste {in the presence o}hutf ot
lhe s-cur cream-] using a biencier firr i:ne r.ninute. Tlrc restol-the
ingredients lucie added rvith the abo..,e ingredients anci we-re blendecl
togethe;- ior 2 r:rin. and rvere oackagec! in plastic corrtai*ers.

Tablea 2); Final salsa formuna.
trngredient Quantiti,'(g)
Meat component *

Yoghurt
Tofu
Sour cream
Potassium sorbate
Camageenan

40.c0
22.i;A
i 0.00
27 "8A
0.10
[i.i0

+ Meat components constituted of uith.i chick"n * ,neat saurages o.
pastrami. (i5 mt of distilled water was added to each Kg of paJrami
salsa to aid in the blending process).
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Potassiiim sorbate *,as includcd to inhibit *ok1growth (Lunck.
1980: l-ierveri and N{anh. r985). tn addition. .u*ug**nun *a,
included to imprcve i-ire texture (peckham and Freelind-Graves.
19i9). Samples for zero-time analr:ses were usei after preparation and
the rest of the sampies were storeci in the refrige.uroi 1+:c; icr three
lveelis. Analyses *,ere carricd out every \r,rek.

?.3. Chemical determinations
cilernical c*mpcsition imoisture. protein. iat and

carbohvdrates) was perf,onned according io the niethod described in
A.O.A.C. {i995). The pH value u,as measured accordingtorhe
merhod described t3, Alken et at.. i196?).

2.4. Storage abili{'
l-t'rlal 

'olatiie 
niti"cgen ir.\'.N. t content ivas de{ennined using

the method publishe<j b' winton and winton (195g). Thiobarbituric
acid value tT.B.A) rvas estinrated accordins to pcarscn (1S70).

2.5. Microliiological analvses
These inciuded total prate nresophilic count (T.p.i!{.c) and

psychrophiiic counts iPs.C.i. They r.vere perfoniled using plate Count
Agar rvith incubation at -?T"cl.l8 hr anri 4'c/10 ria1,s. respectiveh,"
Laetic acid bacteria (l,AB) rvere enumerated using MRS agar witir
incLrlration ai3Q'Cii2 hr. iljarokj. 1967].

?.6. Sensor-.i., eyal uation
11 *'as carried out ibr ail formulas of sarsa products b)r coveriirg

poiato chips (prepared and fried in the iab.i r'ith equal anrounts of the
salsa, Thc organoieptic er,'aluation was performed aecoriling to wat.{s
e t al.. i1989 !. w-hele the unper erade rvas 9.00.

statistical anal.vsis r,ras carried cut, anc trre lirllor-a,in_E r11u-&sureS
were calculated : standard deviation and irast slgnificant difi.r"n..,s
(l..S.D) at 59/o prohabilin, *,ere detennind acc'rding tc Snedecor ancl
Cochran (1980).

3. R.ES ULTS,,{.ND I}ISCUSSION

3"1. Chemical conrposition
'Iatrie (3) irresents ti:e chemi,--lii compo:irion of the three saucc

isalsa)prodLrcts(ch i cken ancl beef s.iusages. anc pastra*i).Diflbrences
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between protein cor.ients f*r the tlrree saisa products are ailrihuted tc

the typc cf meat componeilt. Thus; pastrami. added as a low iat- ior'"'

n:r.-iisture-n:eat p:'oduct, produced a saisa ivith t[e highest proteirl

content.

Table (3): Chemical composition of the three sauce products at

' W" Wet rr:eight oz!

*' D ':= Dry rveight 9n

As expecteii. the beef salsa retainetl the highest tttoisture ard l-al

contents, as the beef sausage had the highest n':oisiure and fat contents

compared to ehicken sallsage and pastrami (Tabir.. -l) These resrli:
ere suLipolted b1 Abd L'l-Aziz ii9g0), \Vahdan {1996) and Sharai'

{ 20r}:).

Tabte (4): Chemical compositian of chicken-sausage, beei--sausege

and pastrami used for preparation of dilTerent t1'pes

of sauce.

* W: Wet weight %
** D = Dry weight %

zero-time t"/o on wet and d basis

Constitiicnts Chicken-
sausage sauce

Berf-sausagc
SAUCC

Pastralni
SAUCE

w+ D** w D D

1"1[oisture

Protein
Fat
Ash
Carbohydrate

77.A 00.00
1 1.60 50.43
7.97 34.65
0.13 0.-57

3.30 14.35

79.rt 00.00
9.4* 44.15
8.17 38.90
0.1E 0.86
3.25 16.48

72.'7A ff0.00
i q.83 72.64

fi.82 i "00
$.27 0.99

^t 
lao.JD z-1 .) I

Constiiuenis Chicken-
sausage

Eeei--sausage Pastraini

w* D** W L) Dw
Moisture
Protein
Fat
Ash
Carbohydrate
Fiber

62.38 00.00
15.25 44.54

18.35 4&.78
2"8A ',|.44

1.22 -1.24

64.41 00"00
n.46 32.20
20.43 57.40
1.95 5.48
t.7 5 4.92

4q.05 00.00
3l.-52 65 .79
2.37 4.65

4"36 6.55
8.55 i5.78
1 !i 111
-- \,) -,:-
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concernirg freshness tests. TIIA values were lorv for all
products at zero-time and up to 3 *eeks rf cold storage {Table, 5).
These resuits indicate that ttre plastic containers used to store thc salsa
prcducts ciid not alior.v ox;,'gen passage, and so inhibited oxidatir.e
ranciditl, which kept TB;\ values low. -fhese 

data are suppomed by
those repofied by Peckham and Freeiand-Gra.,,es (i979).

Table (5): TBA and TYN values at zero-time and during cold storage at
4oC for 3 weeks of different tvoes of sauce

In addition. TliN for chicken and beel'saisa pro<iucts decrcased
through the storage perioci. -rhis 

was due to the large grc,,r,.th of lactic
acid bacteria rvhich prodtlced orgaric acids. -r'he 

larter reacted rqiilr
the basic nitrogenous ccmpounds (resulted fron-: the microbial
protecl,vsis) wlrich iead io dccreasing the TVN vai*es. Concerning
pastrami saucc. T\N was increased afier ccld storage due tc'r the low.
gro*'th of' lactic acid ba**ria which resulied in increasing Tpc.
Again. the latter caused some nitrogeu oollinound breakdor,vn which
resulted in incrcasing 'r\,'N values (Ileckham aud Freerancl-Gi-aves.
1 S79 ).

The pH ialues c.f the beeilsausage sauce demoristrated the
lori'est nunrber aiter i rveeks of ci--ld storage. (foilcrved Lrl chicken-
sausage sauce) and tlien pastrauri sauce ro be .+.4. -i.5 and 5.6.
re5pecti\ eh r I able. 6,r

Table (6): pH values of the different t1 pes of sauce at zero-time anci
during cold storage at 4"C.

Type of pH value

sauce Ztfo-titne lwk 2ltk I lvk
Chickcn-sausage 5.1 5.G l<

Beef--sausage 5.i 5.0 4.7 1.4
Pastrami 5.1 5.0 5l 5.6

\Yee ol sauce
Tlpe of

SJUlg

TBA
mg malonaldehvde/Kg rauce

TYN
rns N/I00 s sauce

Zero
-time

iwk 2rvk 3rl,k Z,erc-

iime
lwk 2uk lwk

Chicken-sausase 0.2b1 0.190 0.305 0.318 1< ti J.n io-.() 5.5 5.3
0.218 t|.242 0.259 0.270 13.6 5.3 3.4 5.i

Pastrarni 0.06_. i 0.086 0.097 0.r03 5.6 4.2 i.7 6.8



-308-

This rryas due 1o the higli $rrlvt'th of l-Ai-r which reached i'8 ''
105 CFLIig a{ler 3 weeks of coid s1ora.gc f'cr beef,-sartsage sauce

iTabie, 7i. conceniing the chicken-sausage sauee. the l.AB counl

rvas j.5 x l{rr CFIils after I rveeks oi cald storage. Aithough it

<iecreased thair the coun{ trt zero time. horvevcr. it rvas still large

rnough rLr cause the decrease in pl{" It is rvell known that I-All
produce orgarric acids r*-hich lead to a reduction in the pH vaiue

iErnsrviier 
-et 

itl.. lqlS). Ho$,ever, as expected, ihe natural l'lora

present in tiresr: trvl' i]'pes of sauc-e h,vdroiy'sed sotrle pr<itein

compour,ds and proiluced sn-ra}1 alrl'-lullts of basic nitrogenous

i,,cr:rpurunds. As nreritionerl before. tht latter resulted in the incl.ea:;*: of
pH vah-res. so. thc end resuit of the nahrrai flora and i-AB grolvth.

was thc reductir--n in pH values to reaclt 4.5 and 4.4 all*r 3 rveeks oi'

cold storagc of chicken- a:td becf-sauce, respectil'eiv'

c*nceming pastranri sauce. it reached a pH valuc oi 5.6 after

three wceks oi' cold storage (Table" 6) Tl:is could be due to low

grcn'lh of l,A[] rvhich u'as in the range r:f 8'5 -9'7>: !0CFUig

ihLough the i lr,eeks of cold s'rorage. Tiris n:ight be due ia I-he use oi

partiallr- driecl pasi|anii product iin co::rpariscn io the chicks-n ancl

teef--sausag* pioducts) as a lneat rngredieni lrZoLta d c;/..20{:1) i,"irich

ieads to lcrv mt'iisture content in the pa:;trami sauce. In adCition' tire

gfitrt\rh of the netui-al f'lora in pastratli s:uce d'lrit,g coid storase had

led ro rire ilroducticn of L,asic contpourrOs (I-abie. ?i. The iaiier leads

to ilr-reasiitg the pil r'alue. So. the end :csuit rvas tlre increase in i:ll
io ie&.ii 5.6 after i weeks of cold storage.

Addirionalli, TPal aird pslcir;-ophiiic count rvere tire iiighest i-or

i;eef sauce foliorved by ciricken sauce ai zero-time and during cold

storage. because of their high moislure cGntents, rvhrle pastralai sailce

had tnush lorver TFC and psychrcphiiic count riue tc its i(}u'er

iloistilre contettt. lloweler. the larg* ploportion of tliemicrr:bial

f-lora in sauce products pr-or,ed to be tirat of i-AiJ i,rhich rvas bene'l'icial

to such products. l'his is because LAB havc been shcrvn to inhiblt the

growth of other -upoilage atid palhogenic orsauisms in iood producls

as shrirnp (Moon el cl., 1982). frankfurii:rs (Nilsen and ii,eutiteir.

i98i; Wang et ctl.. 1986)' meclrai'ricalll' deboned poultrv meat

(H.accach and Baker, 1979) and 1,'og1ru:1 
(N!intiI aird }'laitlt. 1{i70}.

FiencE, the iarge pruportion cf l-AB cotit,ib;rted to ihe lcng shelf-iives

on ths beef- ar:d chicken sauces. Airhougil. 1-.AB cr-unt r'.'as iarv in the
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pastrail.li sarr'.:r, it's lora,moisture content horvever, coirtributed to it's
lcng shelf-lilb. In adciition to microbial inhihitors. meirtioned above.
ihe tilo sausages and pastrami sauces cantail:*d salt. sodiurii nitl'ite-
garlic and spices (AbC El-Aziz. i990: Wahrian, 199b and Sharaf,
200?). Fufihermcre- ihe sauce mixture containeC pr:tassiunr sorbate.
Atl tliese cornponcnts contributed 'ru the long si:eii:lives of tl.ie sauce
product-. {l-aleye tt af., 1984, Ab.i El-Aziz. i990: Wahdan, 19961

liolle3, end N{ckeller, 1947 and Sharat. 20(ti';.
-fable (B) presents the organoleptic ei'aluation oitirc three sauct=

products after 3 weeks of cold storage. l.Jc signiilcant dil'ferences at

5% prcirability were ibi"ind amcng the sauce procir-rcts. S,-'" it is clear
that tl':e three types of sauce rreie er-aluated larorabiy froln the vicu'-
$oint of the eating qualities. F-inali,v. it cculd be ccnchrdeci that the
three sau,;e produe:is po:sessed good sheif-lives forthree rveeks o1'

cold storage.

Table (8): Sensory evaluation (average score) of newly formulated
three fypes ofsauce *fter 3 w'eeks ofcold 40Cree sauce }}ee sto

Tvpe ofsauce Celor Aroma Taste Texture
Cliicken
sausage

Beef sausage

Paslrami
L.S"D *

s.D. **

7.2s

6.80
6.85
None
18.167

7.13

6.90
6.80

None
18.479

6"Bs

7.45
i.20

None
tt.3//.

7.15

7.14
7.00

None
13.834

L.S.D. : Leasi significant differences at 5% protrability
S.D. : Standard deviation

This alor5: *ith the fact ihat the;,' all rl,ere highlv evaluair-d
oreanolepticail..,'t thc three suggested saucil formula coriid be
recomir:ended 1br crrnmercial producticn.
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