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Nearly twosthird of the world's population live in
countries which are technologically leas advanced than the
nations of Europe and N. Amerdos. Decause of the large popus
lation in the lesy advanced countrles, the per caplits eonsump=
tion of food is mueh helow the recomended standards by the
nutritional. comm;ﬁtaeﬁ OTIW.H.O. Wheye ths congregation of
the population is greater than the land could boar, agricul tural
production 19 low as reported By UN.0, (ig@s). This statow
ment is bost sulted for our country. Since the land mase cannot
be stretehed and ag the human population ls growing at a vory
high and fast rate, the esaential nutrient‘faquirements 1ike
proteins fats, minerals and vitamine ete,., are not‘adequately
net ffom agricul tural pradueﬁg thus eausing malnutrition. This
finally leads to digoasegs Of these the most important is proteln
deflielensy and espeeially animal proteins. Hence, ws have to
find out ways and moans Lo protuce peoteing of animal oyigin
for all human population in our country, It 1 here that
poultyy can play an important role. Foultry could be grown in
areas whera optimum produatlon of cereals carmot be achleved
due to various reasons like irrigation, land, fertility of soil,
ete« and agaln poultry can thriwve well in extreme climatesd.
“ince poultyry 18 a prolific producer with a shopt reproductive
oycla, 1t can muldiply rapidly. Thus, the protein deficiency
can overcome effectively,
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Poultry meat and egge are sources of protein which ars
supayior to many animal proteins. It has also beon established
that fop healthy sorvival of many; he requires certain amount of
animal proteoin and no other animal protein can outcelass pouit.ry
neat and sggs. e to certaln rellgous prajudiuam,méats of‘
aome of the large animals are not used wvhereas poultry meat can
be eaten by all asz there is no bar. It le possibls to produce
more eggs from hens and more meat from broileprs bringing better
economic rotumnag Lo the prolucer. But this achievemunt would
be of 1little haip, 1Y the advantages due to ﬁi‘&ading aritd foeding
ara not offectivoly utllised at the time of processing, pressrs
vation, transportation and mazﬁwting« Thus, 4f the lawge nunbers
of eggs pm'ducad by hens and meat pra-zluead by poultyry could be
property processed and presawa& and mueh of the hunger for
protein cowld hHo pot over.

Poultry meat, like any other meat and meat products,
ia highly piarishabie because of 1its high blological value.
There has been a significant and substantial incresse in poultry
production in India in the last decade (Panda, 1966). This |
ca:l:’l.a foy bettei- processing, propeyr storage, quick transportation
anad effiolent markoting so that the consumers as well as
producers roop ther benifit of advancod technolozicel knovledpge.

Unfortuately, India is situated in the troplos vwhere
amblent temparature during most part of the year 1lv ldegl fop
bacterial multiplication thus causing spoilage to meat and meat
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produets, There is not adequate pofriguration facllities In
India to preaérva, transport énd market meat and meat products
ag 18 practiced in the advanced countries of the world. Hence,
methods have to‘be avolyved to pregerve meat at room temperabure
so that its nubritive value le not lost and at the same time the
palatabiiity is not adversoly affocted. Pacterisl flora on tﬁe
meat ineresses socon aftor slaughter if procautions ape not taken

to keap them as low asz poesibla.

Mathods have boen developad to suppress, 1f nbt degtroy,
most bacterdia that grow on meat snd meat proivets. Bome of them
1ike drying, storing abt Low tampﬁra%nra’ canning, ouring and
smoking, irradiation and use of antibiotlcs have baen tried in
westorn countries for preservation of poultry meat. But due to
various factors like cost, sating hebits, ete., some of the beat
mothods cannot be put to practice in our country. Added to 1t
the purchasing powsr of the psople ie low. fonce choap, elmple
at the same time officieont mathods have to be evolved 6 Progarve
poultry maat at room tempzrature for sulfiedently long perdeds
of time. :

Curing of meat 18 a vory old method, fHome work has
besen done on curing and smoking of poultyy meat in U.8H.4,.,
Aemsley and Marsden (19%1). But this method reguires furthewn
studies ags our conditiona of killing, handling, processing and
storage ars different from thosse used in western countries. |
Realising the importance of this method of preservation of meat,
Chatterjee gt ﬁl.- (1971) rgparted gome preliminayy studies on
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enring and smoking of poultry meat. Sharma st sl. (1972)

have further enlightenad cu.méthodg of curing and amdk&ng"
But more substantial work is vequired to fmprove on the ahove -
findinge.

Cured meat 1s the product obtainad by subjecting
maat to the procsss of salting along with the use of one op
more of the fellowing ingradients~sodiuwm nitrate, sodlum
nitrite, sugar, monosodivm glubtamate, zodlium polyphoaphata,
ascorbic acid, citrdc acld, ste. H5alg 48 usoed either in dry
form or ag hrine or a combination of both. Irom consumor's
point of wiew, curad meat han pwahahly*tha.moat Important
property of a charactopistic pleasant {lavour. After euring
meat 1a-auh$aetad td tha process of saoking in an environment
pf smoke, Umoking, In fnct; ante as o conplement to the curing

Yoy,

Various éhamieala and antibiotics have been tried‘fer
prasorvation of poultry meat by many roesarch wérkere. But
harmful. resvlt produced due to prolenged inclusion of antibiotlcs
in the diet 1imit thelr use. Moreover, wida spraaﬂ use of
antibiotics in the foed may encourage tho appearance of antibio-
tlowrosiatant straing of bacterds in the intestinal floxa of' the

QO BT,

AL1 the possibilitiles and potentials of radiation
pragarvation have not baon fully sxplored, This method han
been tried as a supplement %o, ratheyr than replacement of,

othez methodsa nf'praaarvation' In spite of 1ts advantages in



5

foad prmaawvatinn which inelude effective inaotivabtion of
bactordia, loss chemical changes in the final produet, this
mathod has not pot wide acceptance because . 4t iz costly.
At the seme time 1t causes sipnificant loss of nutrients
as glao colaur,tasts changos are notlead In the finished
product. &mall doses of irradlation ls not sufficiont to
ki1l the microworganisms present in meat. snergy leval of
irradiation exceading 9 MeV (million electroviots) induced
radioactivity in the finished product.

storage at low tsmporature is undoubtedly, the
bast method of proservation of noul try meat. Since refripors
ation fagllitles are not eselly avallable in India, this

method 48 not of mueh usy wnder our Hresont conditionsa,

Thero.ars methods which can be vary oasily usod by
the processor and at the same time not harmful to the consumer.
One such mathod ig curing and smokine and cen be ussd undey |
Indian ¢onditions bhHocauvse of handicaps in other methods mantloned
-abava. And.ainﬁ@, all the aspects of.curina and snmoking have
not been tackled, fupther studies have beon undertakén to find
the sffectiveness of curing and smoking for proszryvatlion of
the euteup poultry at room tomperabture without much loss to
1te orviginegl quality and thus faecilitating eamey handling and
transportation of moat from contrs of produo%ibn to the point of
eonaumption, |

e sk
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salt 18 more important in food pregervation than is
generally understood. The empirical observation that salting
would preserve meat without refrigeration was made several
thousahds yours ago. By 1000 B.C. salted and smokad,maats ware
used by the people, Jensen (1939). DBetween 3000 B.C. and
1200 BsC,p; the Jews employed sslt from thoe dead sea for the
preservation of various feeds. Around this time Chinese and
Greeks used salted flsh in their dlets. Later Romans included
plekled meat in thelr dlets. fince long sallt was used as a
presarvativoe foghaat and moal products.

Roakwell and Bbartz (193a4) studied the preservative
actlon of sodium chloride. They concluded that the preser.
vative actionh of salt may be due to five Important factors
11ke(1) dehydration action (i1) direct affects of ehloride
lens on feed (111) removal of oxygen (i) sensitization of co,
and lastly interfereénce wlth the proteglytiec enzymatie activity

in the neat.

Curing 1o usually carried out in an insulated and
refrigerated room. Most curing operations ara carried out at
temperatures in ﬁhe nedghberhood of 2.2 to 3.3°%C (Jacob 195%).
MaCutohaon and Lueke (1928) studied the action of sodium
chloride to find out its preservative agtion and comparad the
affiolenoy of sodium chloride with magnesium sulphato, They
coneluded that although magansium sulphate has a graatey
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dehydrating power on proteins, thelr experiments with baoteria

demonstrated that magnesium sulphate 4s not as efficlent in
proventing growth of bactorda as sodiwm chloride. The same
authors in 1927 reported that sodium chloride and potassium
chloride tended to increass the pormeshility of cell to

water while calclum chloride and magnesium chloride tended to
decrease 4ts TFurther moro, the cells are more permeasble

to water when the osmotic pmswm of medium was high than when
1t was 1ows This wap oxplained by assuming that water diffusad
through poras in a partlally hydrated geol censtituting the cell

mambransd,

Hamn (1957), Uamm end Grau (1958) observed the effect
of salt on ground meats They found that pH of meat deorycasas as
salt concentration is incroased and addition of 5.-693 gglt had a
large effect on watorsbinding capacity of muscle. They
raported that these changes were dur:a to the changes in the
electroatatie charges of meat proteins. The bipding of water
brings ahout a ddsruption of peptide chains resulting in
swelling of muscle proteins. ~Jongen (19%9) reported that salt
pentration 49 dnversely proportional to the thlckness of moat,
But go far no references are available to éay vhaother different
curing solutions should bhe used for sliced and whole portions
of maats Highpr tempe 'ca.'bixres help in fastoy curing and matue
ratlon provess bt this Iincreases the denger of spoilags by
growth of widesirable bacteris and moulds (Kassal and Karpati,
1963) »
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Wietreleh gt al. (1959) found that incroasze in
temperature results in increased rate of salt~-pentration
but they fountd no Linear corpelation hetwaon tempémtum and
pentration when the temperature i1s high. Chatterjee et gl.
(1971) weported, cursd-smoked chicken kept at higher toempep-
ature was having higher salt content in both dayk and white
-meat than 3.1!!111511’13” trantad birds storad at low tomperatura.
Thelr findings are in agresment with observabtions of Moul ton
and Lewis (19%0) that salt diffuses rapldly at higher temper-
ature. Sharma - ., (1972) also eoncurred with the above
findings,

Callow (1932) observed that p@ntmtion of salt into
meat 1s through dt.ffusion due Bo changed osmotic prassure of
the systems and reaction of salt with muscle proteins forming
protein-salt complex which has h-ighar omobic prossure than
brine alone. As a result of this, the initial outward flow
of water and soluble proteins from muaelé to briﬁe lg avone
tue.'l.ly raverged. He also raported that the diffusion of sodlum
chlor:l.da. into the muscle 1s rapld, eauilibirm being established
in sbout 48 hours in 25% brine, Pantalesn (1959) as cited by |
Grau (1961) also reported similar findings,

Wistreleh gt pl. (1959) in their studies roported
that acoumulation of sgelt in the meat is linsay with the salt
concentration of brine. lﬁwlw and Maraden (19%1) while
vorking with curing of turkey mest; reported that in tendon
mmmd log the pentration of zalt into drmmestick muscle was
inoreased, They also supported the findings of Wistreich gk al.
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(1959), that pentration of salt into muscle depends on oone
centration of brine. Iurther, they observed that keepling
tinme of muscle wnder eurlng plekls ol so influsnces salte
pentretion in the moet. Chatterjee (1968), BDoxys, ot gl.
(1969) and starssnsld ot ple (1969) ohsorvoed that salt
pentration depsnds on neture and anatomienl characterdstlcs

of the tissuo,

Bulgarian workops ag cited by Graun (1961) have
roepoyted that the wrogence of mebsllic ions in brine roduces
pentration of 9alt hul other group of workerys froem the seme
gountry contradicet this. In tha.la&tsr'm-np&nion, hard watey
incronsgos better absorption of ﬁ&lt‘wharaaﬁ goft and distilled
watey pratards 1t (elten by Orau, 1961), Smith et gl. (1951)
found Little ddffavenes dn pentration of salt botwsen coarse
and fine grained salt, Grau and Bohm (1958) made similayp

obhservations,

ﬁa&lww (1939) raported that froeging affectﬁ the
atruetupg of musculay tlogues,. Ho gbgervod that pontration
off salt inta_ﬁork which hos beoen frozen and thawved is about
20 percont groeater than in fresh msgt. He further added
-that salt has an acaelorating offooct on the oxidation of fat.
As g regulbt curaed meats ars more liable o spoilage than
fresh meat through oxidative rancidity of fat. Vacwile
packaging and uge of antloxidants help to provent oxidation
of fat in oured meat. Wierbicki ot al. (1957) studied the
water binding capacity of meat heated to 70°C and yeporied
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that increased water binding capaclty of cured meat was offsebive.
Rut Hamm and.Ifawa (1962) were of opinion that heating the meat in
prasence of sodium chloride temporarily increased the waterwblnding
capoelty whieh gradually decrsased. Dut they found no change at
30%, Wismer and Pendersen (1960) observed that as a rosult of
glycolysis in maaﬁg the moatl becomes mora watery. It 1a thought
that a watery meat can absorb more salt. Bub thls was not found
tyue bacause there wore simultaneous drastic changes in the muscleow
proteins leading to peduced water-holding capacity, IHence watery

moat cannot hold more water.

Osmajdnss {1949) reported that thers was no lmmediate
prowth of micro=orgonismg in sslt emneantratian excesding 13 percent
in the neats Bul halophilie bactorla showsd growth even in meab
tronted with saturated (26,5 percent salt solution) brine solution.
Cavott (1962) found that both t@mparatura'and salt concentipation
havae synorglstic offect on the spollage flora of vacuum-packed meat.
Pivnie and Thacher (1968) showed that meat having 6.2 parcent salt
end containing 105
30% but became toxid in presence of less salte They also found

that sodiun chloride and sodium nitrite have a synerglstic effect In

gpores/gran remained non-toxie for 18 months at

inhibition of toxin producing bactoria,

Nunheimey and Fablan's (1998) showed that addition of aclds
(acétic,>eitric, lactic) roduced by 50% the anount of soddum
ahloride necessayy for gormicidal actlon., Mclean gt al. (1968)
oheapved that =alt concentration mors than 2 to 3 percent inhibits
production of entrotoxin B. nut Genigeorgis et gl. (1966) reported
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that- strain 86 producad entrotoxin in cuyed ham under anaercbile
conditlions with brine containing 9.2% Nmel, Xendereskl (1971)
roported that aseroblc gpore-fomming bacteria, clostridla were
mora gensitive to inhibitory affact of cooking sall than cocel.

Mrak snd Bonar (1939) while working on the growth of yeast
on pickled ham showad the praseénce of only threa ponera viz.
Pebaryomycesy Pichia and Mycoderma, Thoy found Debaryomyces to
bo high salt tolerant and to preriominate on brines containing
15% opr more saltb, wh:i.le tho other two goners waré found in brine
containing four to fifteen pefaant salt, Ingram end Dainty €1971)
reported that Nacl at 5% level inhibited partly and at 7% level
inhibited completely the growth of bhacteria. They further added
that the inhibitory actimn of salt on growth of ps@udm-%{gw beo
either due to Anhibitlon of the proteclytic power of pseudomonas:
or interforence wlth the motabolism of amino acids which leads

to the production of evilwsmelling compounds or both,

Gelman and Filatova (1971) observed wxaig;ht changos when
galted fatty herrings wore atorad at temporature balow froaging
point, The maximum waight inerement was 6.92 + 0.28 percent.

The lean fish tended to loose wsight at aboub 27 shove the
inltial level, while fatty flah maintainad the weipght increment,
They concluded that the welght increament depends on factorslike
(1) the fat =~ and salt content in the fish (2) on temperature
(3) the time of storage and (&) on the patio of herring weilght to
salt. Dolvalle, et al. (1973) studied the bacteriagl comt and
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ostimated rancldity of stored gqulick salted flsh and reported

that fish with high salt content tonded to have low moisture

content and low bactorial count and viee yersa. To find out

the halophilic¢ bhacterial count, thay used nutrlent agar medla
vith 10% sodium chloride and inucubated at 3770,

Grau (1955) obgerved that emall amount of sugar in
curing solution increases the flavour, tenderness and ¢clour
ehange, atc. Ovor and gbove, sugar contributes to the maintenance
of optimum pﬁ.. Mihalyi (1969) vaported that ham troated with
starch syrup or with saccharin had the baest tasté. CGroenwood
st gl. (1940) roported that sugar contributes in setting up of
a voducing condition durlng cuping process. HorowltzeWlassowa (19%1)
- ohserved that bactoria of subtilis group form acatylemethyl
earbinal from sugar. This compound protects nitrite frem
oxldation as 1t 1s easily oxiddisod.



Curing of meat by utilising sodium nitrlite as an
asgontial Angrodient 4s an ancient practice which pereists
to the present day. The colour of natural megt is dus to
progencs bf'a substance in meat called nyoglobins. Its struce
ture is mors or less similar to hasmoglobin. The role of
nitfit@,originatad primaprily as an agent for fixing colour in
the meat bub considersble évidencea have since bwen developed
supporting a preservative functlon as wall. Az early as 189,
Polenskl demongtrated that nltrate in the eure was reduced
to nitrite as a regult of bactorlal actions The characteristic
red colour of mogt and meat products wag consldexed peculiar
to cured meats and itlwmﬂ formed in the presence of nitrite |
as observod by Flaskalt (1899). ((}‘:i,técl by w;aéaeman and Tally,1972)«

Neasly and Marsden {19%1), Maléolm'gglg;, (1957)
and Hinner and Mapsden (1961) hava.désgrihed the usae of salt
peter 1in curing of turkey meat. Jonsen and leas (19%1) reported
that in bacon-cure, the nitrate added in ouring solution was |
reduced to nitpite and nitrite was furthoer reduced ta_hydrogym
laminas Tarr (1944) showed that 1.07%1@@&02 was bactericidal
to S.aurens and pther facultative anserobeg at a pll of 5.6
but was not bactorietdal at pH 7.2, He furtheyr added that in
cured flésh stored for thrae days at 10°b, gotdiun nitrate was
roduced to nitrite and nitrite was further reduged, Charactor
isbic ecolouy of cured mest is due to nitrosomyoglobing a complex
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formad by ocombination of nitric oxide with reduced muacle pigment.t
Bddy and Ingram (1956) observed that Baclillus spscles of bacteria
produced nitrous oxide and nitrogen from nitrate added in curing
of bacon. Castolland and Niven (1955) demonstrated that Se.aurous
wa s capabla of grawiﬁg in the presence of significantly high
concentrations of NelNO, than when cultures wors grown in an

aneorobic snvironment.

Niinivaara and Pohja (1957) observad.that rad aolour
of eured meat was due to reduction of nitrat@'to nitrite hy

various species of Mlaorococ Al kal lgen
and Asrobacter. Uddy (1958) and Patteraon (1963) found the most

nierococel developing on the cured meat wiere responsible for

reduction of nitrate to nitrite, They further observed that
undesirably high concéntratian.uffnitrite production was found
when the numbey of micrococcel hoecame large. UWalter and Tayley
(1963) reported that nitrite and not nitrate ean be metabolised
anerobically to nitriec oxide by enzgymes present in post-morten
nuscle tissue without dependence on bacterdsl action, The sgame
suthors in 1967 confirmmed that uney anasroblic conditions
skeletsl muscle ongyme systom brousht about reduction of both
metmyoglobin to myoblobin and of nitrite to nifria oxlde.
Bacterial flora of the nuscle though active in the ubtilization
of nitrate and nitrite, were not capable in reduclng the nitrite
to nitrie axide. They further added that the tissue engyme
oytochyome~oxidagse, to ba responsible for productioncof niteie
oxide and production of cured meat colour. Brooks (1937) chservaed
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that In absence of 02 nitrite rescts with myoglebin to form
squimolar quantities of metmyoglobin and nitrosomyollobin, 1f
pubstances capable of roducing (metumyoglovin) and nitrite are

proegent,

Lawrie (1952}’) roaported that suceinic demdrogenaae
enzgyma of miusele was roesponsible for reduction of metmyoglobin
to myoglobin, Tox (1962) and Yox and Thomsem (1963) have
shown that nitrie ozlde react directly with metmyoglobin and
that the complex can thon be redueed to nitrosamyoglobin. They
alao added that th_@ rate of formadlon of nitrasomyorlobin is
much fastor than the mtm :e:;:t’ mductim of matayoglabin the

Lattor noed not therofore be an egsontlal step In thoe proesss,

Richaydson " {1970) working on baetsrloidal property of
nitpite reported that nitrite may inactivate bacterisl enszyme
by combining with smino groupsof certaln engymes. Urbaln and
Jensen (1940) reported that at elevated pH, the oxidation of
nitrozomyorlobin to metmyorlobin is votarded, 7Henheim (1943)
suggested that nitrous acld produced fyom nitrite md having
bagterigidal effect combines with amino groups of certaln enzymes.
Castellani and Niven (1955) found that antibactorinl activity
of nitrite increases as pll 1g lowersd within an acld range.
Thoy further added that microbial inhibition is wovorsed by
by addltion of sulphydryl compounds such ag thioplycolie acid
and cystine. Thiz obmewvation revaals that nitrite oy one of itse
hraakdown products interfere with the sulphur nutritien of
susceptible microovganiemse.
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Pivnle et al. (1970) reported that shelf~life of cured
meat 1s dncroased by inhibition of hactarial sporss by the
nitrite. Piwmie and Bird (1965) observed that moderate incraads
of éodium ehlopride with sddition of 62 ppm of sodium nitrite
prevents the toxigenesis by Glostridium botulinum type'A, B
and T to a remarkable extent in cooked, vacuumpacked meat in
plastic pouchag. Dysr and Castell (1949) obsarvad that there was
no significand reduction of nitrite on storage. Wassaprman and
Talley (1974) reported that frankfurters prepared withoub sodium
nitrite, in the curs, and cooked bhut not smoked had an unyleasant
grey colours When the same, without nitrite, was =moked and
cookad had brown surfacs. »Dut a desirable pink cclour was
obtained when NaNO, was added in the cure. This finding shows
that NeNo, imparts good colour to the finished product.

Rddy et al. (1960) ohserved a substential, loss of nitrate
from maturing bacon wilthout any corresponding accumvlation: of
nitrite. They wers of opinion that some quantity of nitrite
may dlsappear through puraly chemical reasction with maat
constituents i,8. ham products and amino compounds. Ingram
and Nanty (1971) roportsd that yeasts which are commonly scen
in the latter stapge of storage may b9 responsible for the fall n

nitrite concentration.

Pivnic ot pl. ( 1967) confirmed that sodium nitrite 1s
an unstable alkall salt and 1ts level in curad product is
affeoted by temperature and storage conditions, They observed
2 to 3 fold loss in nitrate conventration at 30% than at 20%.
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Nordin (1969) observed that rate of nitrite loss was linear
to 1ts concentration end inereassd with temperature of lowering

of pH, ZThere was rapld loss of nitx‘d'.te at room tempersture
beceauge of rapld bacterlal multiplication and subsequent |
utiligation of nitrite by these flora. Tekajl ot sl. (1970)
obsepved that concentration of nitrite in cured meat was
affected by the factors like cupring periods, period of storage,
type of raw meat, pH of meat, cooking time and cooking temperw

ature,

Buchann and fHloberg (1972) reportad that H.aureug meta~
bolizes nitrite when cultursd mercbleally, Duncan and Foster
(1968%) demonstrated that nitrite at commereial levels (/_ 200 pym)
was inhiblitory for spores and vegetative cells ol vardious
apaciaa of the spore forming genera vig. Clostrldium and ‘W¢
Roberts and 8mart (197%) found that sodium nitrite heated in
the lab medium was more Inhibitory to spores of Clostridia spocles
than nitrits added as a filtered storilised scilution to the
pamo mediw., They further reportod that the inhibltory activity
of heated nltrite m@dimn was not stable Indefinltely as growth
gomatimesn occﬁrad on re=incculatlion with vegotative éella.

Lijinsky and Zpstein (1970) roported that nitrite combines wilth
gocondary amines and forms carcinogonic nitrosamine. According

to report given br Medlcal YWorld News (1975) it '1:3 avident now

that nitrosanine 1s carcinogonice in nature. Xt has also been
raported that the occurance of stomach cancey had decreased 1n

the country where adeguate refyigaration facllities are avallable.
A1l the game 1t 18 falt that the dangey of caminoganaaim fyom |
nitrite cured mew :i.a oxtromely emall. |



Smoking of meat has traditionally boen a method of
ext@ndimg the ghelf-ldifa of meat. Smoke holps to praserve
meat by acting as an antioxidant, a baecterdcldal agent, a
bactoriostatlc agent and by providing a protective film on
the product’s surface. It givés a pleasant smoky flavour

to the finlsghed product,

'cailaw (1927%) noted that smoke from hard woods asnd
produced by glow combustion of sawdust inhiblts mleyroblal
growth, ratards Tat axidéﬁien and 1mparts:£1avour o the cursd
meat. He furthor aided that bacterleidsl sckion of smoke is
partially due to formaldehyde, |

Bugel (1927} repnrtad that on heating wood a wlde
range of compounds ara genorated depending on the type of wood,
the temperature of spoke chamber ete, Cubting (1992) has
reportsd that partial combustion of wood produces smoke containe
ing orgenic compounds such as aldehydes, acetone, lower alcohals,
formic, acetic and hlgher fatty acilds, phenole, tar, ketones.
- The absorption of thess components are mopz Rffoctive than
superfiqial drying actlon of smoke, The pione@r'work.carrie& out
- by Pettet and Lane (19%0) hawve shown that sok wood snolke contalned
0,12% formaldhyds, 0.57% highor aldehydes, 0.67% ketonos, 0,38
formic ackd, 1,71% acitic and higher meids, 0,967 methyl alcohol,
4%.81% tar, 0.0?%ph@ﬁcl.and Bo21% rasinﬁ‘(Cited by Draudt, 1963)
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Dravght (1963) reported that colour development on the
surface of meat depends on the component of wood regin. Smoke
provides g desirable colour and flavour of smoked products.
Lea (1933) found that smeking gave substantial protection
against rancidity development on the surface of bacon. This

was duae to_antioxidant property of smoke constituents,

In unsmokad bacon storsd for 98 days at =10°C, tha
peroxide value was vary high on the surface and reached a
negllgible value at about 1/2" from the surface. For smoked
and gimilarMy'atqred bacon the peroxide value was low om the
surface itaeolf, and very low at about 3/4" from thse surface
and Adeclined sbill further in the interdor of meat. These
obgsarvations indicate that emoke compoments are found
largely at the nurfaae.gf the meat. Yhewan (19%+9) found that
cold smoking atb 28«30°G produced 25% raduction in viable
bacterial count and that bactericidal stability was a function
of phenollio compounds present in smoke and smoking time.
Givbons et gl. (195%) demonstrated that smoke conatituents
wers cheifly rosponsible for the wall known bactorieldal seffect
of the cambinéd améking, heating and drying procasa. llanlsy et
al. (1959) nade a study on tue comparatiyo usefulness of
alsctroatatieally smoked and eonventionally smoked foods. They
found a slight difforence in flavour of the bhacon smoked by

thesa two methodsa,

Kitehell and Ingram (1966) cbgerved that bacon after
curing and amoking had peyceptible dsfference both in the nurbhey
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and types of bascteria. They found that with greater intensity
of smoke treatment theve wam greater redustion in bacteoxrial
nunbars and thus 1ongar Shaifhlifeq Husalni snd Cooper (1957)
found that stesmedlstillate fraction of mmoke aontained most

of the f{lavouring materdals found in smoke particularly ﬁhshdlg}
ncids and carbonylfi. The non=steam distillate fragtlon was
largely made up of water inscluble tar and water soluble wood
roging, They further reportad that phenolic compounds are

of great importance in smmoke flavour and others have secondary
role. Foster and Simpson (1961) reported that varilous components
of wood smoks consists of two phasses (1) a disperse liquid phage
containing smoke particles and (2) a disparsing phage or gas
phass. Ths disperse particle size are of the omler of 0.196

to 0,346 u in diameter. These particles aye liquid dreplets
formed by condensation. Smoke particles contain a relatiwly
low portion of volatile compounds and a high proportion of non
volatile smoke components. They further added that smoking of
meat might avmlva vapour abzopption by surface and intogiﬁidl
water is much more inportant than direet deposition of smoke
particles on maat surfacse, The rate of depositlon of pherals

was nearly 20 tines more for wet meat surface than to dry surface.

Kurke (195§b) raported that phencls were effoctlive
antioxldant whoreas other componsnts including noutrsl materials
(dlcbhal and carbonyl) organic bases and oyganle aclds wers
ineffactlive as antioxlidants. Phenols with higher boilling point
wera slightly more effective than those having lower hoiling
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points., Tilgner (1957) found that fish smoked at 65-75°C had
moat of the psychreophilic bacteria dostroyed and only the nmost
roslatant mesophiles ware brpscted to ramain glive, Zlemba
(1969) found that typlosl smoked colour formation vas due
maihly to earbonylwamino reactions. The acid ¢onstituents of
smoke might int@nsify the coleouration by hydrolysis of protoins
and increasing the concentration ef reactive amino groups.
Krylova gt gls (1962) ranorted that the intensity of flavour in
asmoked products would depsnd on the reaction betwesn tha cwmipoe
nents of emoke and funetiongl groups of meat proteins. Thusg,
phanols and polyphenels psact with 8H groups and carbonyls with
amino groups. |

Brumendorf (1970) ﬂeacribad the use of smoks producing
tablets containing mixture of sawdust, spices and other flavouring
agents. The molsturs content of such tablets was 7-9% and com~
pressed to form the shape of tablet, Handal and Bretzler (1970)
reported that reaction botween smokes constituents and functional
group of meat proteins produced a decrease In pile This was
thought to be due to pentration of organie acids of smoke

csonatituents Inteo the meat.



The precise-beginning of msnts awaroness of  the prosence
and role of micro-ovrganiemg in food 18 uncertain. It is pre=
sunad that man firat encoumtered problems of food spoilage about
BOOO years aro. With the advont of prepared foods, the problom
of dié’eaae transnlssion by foods and faster spoilage due to
ineffloient storape and outbresks of food polsoning made thely
appeararice. The awaponsags of spollage of prepared foods appa-
rently dates from around 6000 B.C. Although man was aware of
gquality attributes in meats by the turn of 13th century, 1t is
doubtful 1f he had any knmwmdga of the poss:i.blé role and relaw
tionshlyp batweén meat quality and miermorganisms. According
to Jay {1970}, 'Kirchex'~ & monk who as aarly as 1658 was
porhaps the first man o suggest the role of microeorganisms
in spoilage of food, He mf’arﬁad to bacteria as Yworms!
invisible to the nakéd oyes LaePastour (1837) for the first time
appraciated and underatoodl tho role of mlcro-orpanisms in apoilage
of food ond in 1860 ne employed for the fivst time the use of
heat to legtroy wndesirsble opganism :i_n vine and beey.

Ayers_et agl. (1950) reported that spoilage of poultry
meat waa'mainly due to the presence of mlcro~organisms cn the

surface of the meat and especially

Pesoudomonas at ZLoimr tomperature.
Negel gt al. (1960) concurred with the above findings. Ayers |
g% al. (1950) elso reported that log h.4O (per sentimeter square)
mlerobes ware present on chicken meat surface., May ght gle (1961)
raported the presence of log 5.02 hmteri& on the broiler skin
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surfade., The same authors in 1962 showsd that whole poudtry meat
tended to have a lower microbial count than cuteup poultry.
Since nost of the organisms wera present on surface hence surface

count was nmore valld than counts taken from deep Lissues.

tunderson ot gl. (195%) afier extensive work for two
years on poultry and poultryeproducta ldentified the following

(1964) mnvaabipatad the incidence of salmonellas in dressed
brofler-feyer chickens, He found that 72 of 264 i.e. 29%

pllae veprasenting 13 ﬁamW?@ﬂo s Infantis,

harboursed galm

Kraft gt gl. (1966) stated that micreblal flora of fresh poultry
and other gram negative organisms as

consistes of paaudomonsas

hactoy, Micpohacterdur

orcanisms,

Welker and Ayres (1956) rasported the presence of 600
to 8100~Grgﬂnisms papr squaro centimetor en the skin, prior to
processing bub after processing it inereased to 11,000 to
93,000 per sg. cms Woodburn (1966) found no significant 94£forw-
enge in the number of wviable orpganisms present on cuteup gnd
whole ecargasses. Bubt Ayros (1950) observed that microblal load
on oupeup pﬁﬁltry'was higher than whole carcasses, Galion
and Arnstein {1960) annaiﬁafsd poultyy to be the largsst single
vahidle in the dessemination of cubt broaks of food borne
infections,
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Elliott and Micheney (1961) reported that off-flavour
from poultry carcesses appssared when log of the bactarial
number reached from 6.5 to 8.0 par sq cm. They further added
that at log concentration of 7.5 to 9.0, slime formation
oceursd. Psychrotolerant Pseudomonads and Achromobactor srow
faater on skin than on other muscle tlasue as per the findinpgs
of Clark (1970), According to Ginvbong (1958),; black oxr rod

discolouration in curad megt conld be formed by caertaln

halophilic Pgendomonads.

Nagel gt gl. (1958) chserved that scald tank watap
and faecal material from the vent were the chiaf source of

contamination of poultry meat during processing proceiurcs.

Jay {1969) has shown that at low temperature the
source of nutrlients for psychyophilés consists mostly of
soluble non-protein substancos of which 3.9 percent, especially
tha cayhohydrates In the form of laaﬁm aneld, rlucose, free
anino acids and related compounds like nucleotlides are present
in the skin. He also noted that foul odour penerally assoclated
with meats getting spoiled probably owe thelr ordigin to froe
dmino acids and e 'tc:! production of Hgs from sulphur containe
ing aclds, WH, from many amino aclds and related compounds
present in meat and indole from tryptophan., Lerke et al. (1963)
reported that primary proteins of meat are zﬁrobably not attacked

until the supply of the simpler constituents are exhanstad,
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Hansen (1960) end Cavette (1962) observed that packaging
the cured meat in oxygen Impermeable wrappor, the bacteria
utilized the oxygen that ls present in betwsen the wrapper and
meat for thelr raapiration; If the 02 atmosphare of the wrapper
is replaced by carbcn«dioxide, the typa of nacteria also changey
anteracocol succeed In developing initially butuul timately lsetic
acld bacteria predominateu Kraft and Ayres (1952), Halleck ¢t gl.
(1958), were of apinion that spoilage of meat at 20°% and above
1s not the mame ms that obrorved at Low tomperaturse., Tha
acroble spore formers are consplouous at higher temperatures.
These meapphiles andltharmﬁphilag posaess enzymes that are more

proteclytic then those possessed by psyechorphlles.

.
| Rovorts and Ingrem (1966)reported that closteridia were
not saen In adeguately cured meat and stored in wvarm tempayrature.

Thoy are not able to glva any reason for this,

Barnese and Thornley (1956) ehserved a mush greater

proportion of facultative anaerchic specles (I
at hi her tempsrature, This might bo due to the fact that at
higher temperatura the yespiration of the meat tissue is much
groater, 30 there 1ls likely to bo loaseg avallable oxyren in the
tissue neaxr the surface on which bactoria grow. Jay (19?0)
obaarved that smoked cured meat boocame relatively less suscepiible
to spollage by bactoria. The nost commen form of gpollapgs in

cured-emoked meat caused by moulds which may be asporeillug,

mucor, bobryils, penlellium and othora.



26

Pattorson and Gibha (1973) studisd the microblological
actlvities of cooked chicken. They observed that by cooking
the chioken at 35Qc for 50 minﬁtes the residual flora conslsted
largely of spors forming bacteria. The predominent residual
species were Dacillus subtdlis and Clostridium biferm

Non-spore forming bacteria wore not detected aither after cooking

or after storage at 1+3°C for upto 7 days. But storage at $6°C
for 3 days markedly incrsased the numbor of nonespere forming
organisms, although offeflavour typical of spoilage were not
apparant. Hobbs and Spogneyr (1966) had mlzo obtained very
shpilar results with commercially wvooked birda; Maaq (1969)
also supported ths idems of Hobbs and Hpooner but reported that
storing the cooked chicken (85% for 50 minutes) at temperature
of higher than 16°C, the dangor of potentisl food polsoning
organism multiplying was graater.

Varadarajulu and Narasimbarao (197%) reported that
nierchisl load on live poultry Has found to be 11.03 x10h
organisma/cma. After dressing, oviscoeration and washing, the
microblial load en the earcass ranpged from 3.2x103 to 9.6&107cm2
with mean value of 1.17 x 10§cm2. They furtheyr added that
dresasd eviseerated, chilled and packaged chicken could be pre-
servad at 4.0:1% for 108 hours with no loss in quality, The
shel f=11fe could be extended Lf the initlal contamination on
drosazed chicken isg reduced and limited to log 3/cm2.



 Ikadak in the eourae of his poineering ilnvestigations
on the protein eonsbibuentq of svawead (Leaminaxls japonica)
isolated this campound, rmonogod Lum glutamate, in 1909. He alaso
menﬁioned that'this cumpound does not hawb taste when Laken
alone but 1f hnwested alongwith protelins lts natural flavour
18 enhancaq? (Barry,19h§»ﬂeukam (1996) r@portad that monosodivm
glutamate 1s practically tastelesa but 1ntensifiea the flavour
of certain foods. havé'(19h8) absar&ad that monosodium gluta»
mate (M8G) accentuates and blends the natural flavours of
foods such as meat, poultry, saafood, aertain vegatableq B¢
Merory (1968) rapdrted a ‘unlque chafaat@ristic ghownl by monow
sodium glutamate in that it inereased sal&ivation and thus bette:
appreciation of the d@lioata aroma, components of food whike
eating, The nature of actlon bringing sbout this increase in

taste 18 not cleayr.

Tingl (1970) reported that monosedium glutamate wn.s
found o induce a feeling of sickness in ;. same people roforrad
to as "Chinese restaurant syndrome®". The characteristics‘
symptoms obsexvad ware dullness,‘narvouaneaﬁ and lehing In the
shoulder region. B Morselld and Carattinis (1970) eontradie£
the abuve ebservation and roported that monosodium glubamato
aven when injeeted in high doses had no effoct on the cccurance

of such silckness. Annon (1970) found that glutamic aclid orally
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ingested lmproved mental function but cause brain damage vwhen
ingected in high doses. ' |

Chatterjee ot al. (1971) have also veported - the use of
monosodium glutemate in chicken moat euring. Araujo gt al« (1973)
repoyted that some pebp&e'expariance 8 graaﬁ thiret after moals
containing-monosodium.glutamate. It has boan suggestsd that
monosodium glutamaté may have a direct thiratwpraducing affoct
on the cantfal nervous systoms BHub the,authora,noticed failure
of glutamats salts to produce any thirst inducing affoct since
votagsium glutamﬁta_did hot produce an inoresase in thirat when
given ad. 1ib. in expewiments. Olney {1969) has reported brgin

1es;on9 causgad by iﬁjaction:&f‘mmn@aadium glutamate,

Grau (1969) Mohler and Raible (1959) and Jacquost et al.
(1969)'dbsarved that there was increased celour development when
agcorble acid was ﬁddad in the pielling sclution. They furthey
reported that 1t helps in colour retontion and a raduced frae
nitrite concentration in the finlshad product. Nenarlekson gt gl
(1956) yeported that brine eontalning monosodium glutanate and
ascorbic acid fava a pgroy pint: ecloured product which in a

desirable characteristie for ham.

Elliott ot pl. (1964) rovorted that there was inhibition
of growth of nan#fiuresoent strains of bacteria in synthetic
media by addlitlion of pure polyphosphate in the media, They further
added that inhibitory action may be due to chelating property of
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pelyphosphate with motalions such aw magmesium (Mg). Chatitorjee
gt al. (1971) used trisodiumpclyphosphate in the curing of chicken
meat and obsepved that addltion of this compound in the cure
roduced copking losses and lncreased wator-binding capacity

of meat. Hhultg and Wierbilceki (1973) studied the uf'fests of
phosphate concentration on meat shrinkage, on swelling and on

PH of meat. They found that trisodivmphoaphate showed & loss
shrinkopge when the concentration of trisodlumphosphate wasg
increased from 0,5 to 1.0% Trisodiumpdlyphosphate also incroaged
the pH of meat and increased the water=holding capacity thus
raduaing shyinkago.

B s e ede
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MATRRIAL . AND _METHODS

Cuying solution was prepared by dlasolving the
following ingradients In welghed nuantity in measured yolume
of boiled waber. Water used was boilled for half an hour go
that the dlssolved motal long in tap wator may not intoyf2re
with the action of the curing agents at the time of curing.
In all the trials only wet curing was adopted,

The following ingradients were used for preparation

of curdng solution,.

Commerciel table dalt (TATA) 5.l kg
Cane sugar 2. 72 kg
fodium nitrate (A.R) 65,00 gms
sodivm nitrite (A.R) 85.00 gms
Mohosodium glutanate (AJR) 20, 00 gms

The above Ingredients wora dissolved in k0 Litros
of minersl free water glving a salmmoter reading ef 60° at
20%, Thia plakle sblution contalined approximately 13.6%
galt, 6.8% sugar, 0.16% soddun nitrate and 0.21 percent
Qodium nityite and 0.05% monosodium glutamata,

Aliquote samples were tsken from frosh as woll as
cured and cured-smoked birds at ¥th and 8th days of atorage
and molstupe, protein; fat, ash, ohloride and nitrite were
agtimated o find out the effect of ouring and ouring and
smoking on shalfalifﬁyand palatability. Emphasis was glwven '  ,
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to chloride and nitrite contents since this has dlrect bearing
on preservation and food and druglaws, Heperate anslysls for
both defk and vhite muscles was done, ¥or all chemical
analysis A.0.A,C. method was fallowed,

About 10 grams of woll minced meat was accurately welghed
in a chemleal belance in a dry, clean molmture aup and kept in
sly oven at 100°% for 16«18 hrs. The moisture cup was ranoved
from oven, cooled in dessicator and welghed. Welght lost was
taken as moisture'éentﬁnt of the sample and poraentage molaturs

wasg caloeulatad ag followds
Caloulation
%E%‘K100 where A= welght of molsbure cup

B= walght of moisture cup + wet sample

¢ =welght of molstura cup + dpried sample

Dry sample obtained after moisture catimation wasm tahken
in a dry clean silica basin and was haafed il samplo
wags wall carbonized and then with the help of tonpgs the silica
basin was transforrsd to a muffle~furnace maintalned at a
temperaturs of'550° o Flleca basin was removad alongwith
White ash and aftor cooling in a dessicator final welght was
taken,



=B x 100 wnexe G = wt. of sillca basin + whlte agh
D = wt. of silica basin
B = wt, of silica basin + dried sample

Prineiple = 411 the nitrogen compound of meat ars convarted

to smmonium sulphate by boiling with concontrated H230h° |
uubsequently the ammonium sulphate 19 hydreolysed by strong
alkali, By steam distillation, the liborated smmonia is collee-
ted in borle acld solution containing Toshiro's indicator
(King and Wooton, 1956). Ammonla with borie acid forms ammonlum
borate which ls then titrated against standard R/70 Heﬁﬁhq

Uxpetly 80mps of methyl rod and 20 mgs of bromogresol
groen were dissolved in 100 ml of methyl alcohol, 10 ml of
this indicator wers added to 1 litre of 2% borie acid solutlon.

aqt (Mgestive mixburae)

A mixturs of coppey sulphate and sodium sulphate
in the proportion of 5195 respectively was preparad, This

~Adlgestlve mixture was usad to hasten the progess of dipgastlione.

Estipation

Mlero-Kjoldahl method was followed for the estimpe
tion of total nltrogen, 2 grams'of woll minced meat wagy
digested with 20425 ml of commeyelal uasou in a Kjeldahl flask.
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A spoon of catelyst, mentioned above, was added to hasten
the process of dlgestion. The flask was thon kept on digestion
benech and heated until the sample turned green and it was nmade
sure that no trace of black praticle remalned in the sample.
After cooling, the digested sample was quantitatively transe
forpred into 250 ml volumetric flask and volume was made upto
the mark. Allquote sample of 10 ml was taken into mioro-
Kjeldahl's_diétillation get for dlestillation. The liberatoed
ammonla, upon additionof LOZ sodium hydroxide was sbsorbed by
boriec acid solution cdmtaining Toshirots indicator and titratsd
agadnst N/70 H,H0, . |

A % 0,0002 x 25 x 50 % 6.25 = gram protein/100 grams of
meat sample
where "A" represents burette reading of N/70 HQSDE.

About 3 prama of minced meat vas taken into a thimble.
Thimble was kept in a beaker and dyded in the oven for about
6 nhours at 100°%. Then the thimble was transferrsd to the
Yoxhlet extraction apparatug. Patroleum ather (60-80°C) was
taken in a drled weighod emxtraotion flask of the extfaation
apparatug and was fittsd into the stem of the extradtiqn
apparatus, The apparatus was allowved to mm for about l4.bH
hours. The flask was romoved afteyr yocovering the ether of the
flagk snd the last tyaces of solvent ovaporatsd on a water bath.
After drying, the oxtraction flask was kept in drying air oven

0 ..
at 1000 for 30 minutes, Then it was transferred 0 a dessicator
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and welghed after the flask had cooled to room temperaturs.

x 100 = % fat

whernas A = whk. of meat sample
A1ﬂ'waight of enmpty oxtraculion flask
Ay™ final wt. of flask with fat

Prnelple -~ More than enough Q.2 N silver nitrate (Agmo3)
vas added to tho sample to pracipitate gll chloride as silver
chloride and the ramainimg gxeses8s silvar nitrate was tltrated
with 0.2 N ammonlium thiooynate (NH@ QGN) sﬁlutinn.

egpon agulryra

1. 0.2 N silvor nitrate solublon |
2. 0.2 ¥ Anmonium thiccynate solution

3 Forrie Alum indiaater { anturatedsoiution of forrie
ammonlum sulphate) (Femnﬁpo“)

2, 12,0

About 3.0 grams of mineced mast was taken in a conicenl

flask. It wae then molstened with 10 to 20 ml of 0,2 1 AEN03

solution, 15 ml of cone, HNO3 was aleo added and holled for
10 minutes, care was taken to dissolve all meat in flask,
Cone, KMo, golutlion was added in small quentlty and hoiled

again. Addition of KMnOu'waa comtinued t4ll the colour of
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anoh completoly Qissppwamed., After that 25 ml of H20 was added
and bolled and diluted to approximately 150 ml. The flask was
allovad to ool at yoom temperature for about $-10 minutes and
then 29 ml of ether was added and flask was thoroughly shaken.
After wards, Sml of fervle alum indicator was added and titrated
againet 0.2 N NH# 20N solutlon wntll colour changad'to parmanant
1ight brown.

ML of 0.2 N NH, 9CH solution used was substracted
from ml of 0.2 N A8N03 golution added and was calculated on the
basis of 10 grams ssmple.

1 mkl of 0.1 ¥ Agli0, = 09058% Nall e

o)

Prinegiple = The guantltative detormination of nitrite is based
on gpectrophotometric mensurement of reddish purple diazc dve
produced at pil a.o'» 2.5 when sﬂlphan@lic acld ils diagotlsed by
the nitrite to be determined and aouﬁled.witﬁiggphthylamine hydproe=
chloride. The adventage of this method is that coupling product
has an intense rod colour so that the spectrophotometric messures

mente can be made with relatlively high acecuracy.

ndd fiod Griess roapgent

Begrent -

(1) W% ml of glecial acetlc acid was taken in a measuring cyline
der and the volume was madse upto 300 ml with double distilled water.
0.5 gram of sulphanilic acid and 0.128 gram o/-naphthylamine
hydrochloride were taken separately In two beakers. They were
dissolved in above prepared solution with slightly heating to
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dissolyse them, Then both were mixed togethey and kept in
amber plans botile. |

2)

1e1 gram of silver nitrite was digeolved in approximately
150 ml of double distllled watexin ome Litre volumetyde flask,
Concentrated NaCl solution was added to it till preclpitation

wag complated, Volumetric flask was kapt in dark for about an
hour 40 sstile tha'pmaipitateg Then volume was made upto one
1itre. 100 ml of supernatant fluid from this flask was transfo-
reed to another 1 litre flagk and volume wag made upto one litre.
10 nl from second flask vas transferred to third 1 1litre volumea

- trie flask and velume was nade upbo the mark.

1 ml of fipnal golution = 0,000% mg W.

Suitable volumes (series of 10 ml, 20 ml, .,.50 ml)
of standard nitrite golution was taken in 50 ml volumetrie flask
and voltmg was accurately made upto mark in all cases. 2 ml of
modlfied Griess reagent was added in all five flaskg, After one
hour of colour development readings werd taken In spactrophotow
moter at wave length of 520 muy, sotting the instrument to zero
absorbance with blank of 50 ml double distilled water plus 2 ml
of reagent and a ocurve was dpawn from with known quantities of
nitrite. It was found that there was a 5 pg niterite nitrogen in
final solution which was later multiplied by the factor 3,29
to gat ppm of nitrite,
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5 grams minced meat was taken in 100 ml beaker and
approximately 40 ml H,0 wes added to 1t and heated to a0%
and mixed with a glasyg rod 0 brzak up all the lumps of moat.
Tt was then transforred to a 500 ml volumetrlic flask, | Approxie
mately 250 ml hot water was added and flask was transferred to -
gtoam bath for sbout 2 houra: Ilask was removed and § ml of
saturated ngiz golution was added and mixed, It was cooled 10
room temperature and volume was made upto 500 ml with distilled
~waters, It was flltered and sultable amount was taken in 50 ml
flask and volume was carmctly made up. 2 ml of roagent was
added and kept for about 1 hour for colour development. In the
calorimetrie tube a suitable quantity was taken and reading was
takeon at 580 mp setting instrument to zero abaorbaneg with vlank,

Concoentratlion of nitrits was calculated from standard curve.

H“wab method for bacteriological axamination was used
throughout the experiment as deseribed by MeVickex ot ale (1959)
and Kubula (1966)s, Absorbent cobtton was wrapped f‘imly on a
wooden 3/ leng applicatox- to form a swab about 1/16Y 'ciiameter.
teeh swab were molstoned in a: toexile saline (0.85%) aftor

gtorilizing in hot alr oven at 160°C for 1 nour, This was pressed
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to make free of excess molsture., The skin surfase {approx.

6 em 8q.) at different places d.e. breéat, back and thigh,
wider wings were awabbed three times in each direction,
rotating the swab in the process. The applicator stick

waa broken aseptleally about 1/2" above the swab and the swab
wag placed in a test tube containing 10 ml of sterils saline.
The tube was ?igrnusly'shakan by rotating it inbetwsen the
palme to disperss the cotton, Sexdgl dilutions wore mads from
diluent and 1 nl was pourad into a petridish and giated. All
petridishes test tubes and pipattes were sterilised in dry heat.
Nutrlent apay media was pourad in each lnoculated plate near
the flame and plates were incubatad at 37°C for 2%, 48 and 72

hours., The composition of nubrient agar used was as follows.

Paptone (Oxoid) 10 grams
Tryptone (Difeo) | | | 10 grams
fodium ehloride 5 zrams
Meat extract 10 prams
Agay : 20 grams

All the above mentloned incrsdients were digsolved in
1000 ml of distilled wator and pl was adjustad to 7.4 with
sodium hydroxide (1 N)s Ther: modia was then autoclayvad ab
15 1bs for 20 minutes. The prapared nutrient agay was plated

to goe whether 1t was sterile or not befors naing for bacterloe

logical estination.
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'The blrds after one week of pressrvation were steam
cookad at 10 lbs pressure for 15 minutes, TFresh blrds for each
orgamalaaptic avaluation wera slgo cooksd undey identlcal cone
Altions and waros gl 8o kept in plates bofore a panel of Julges
for sygluation, Ths ldentlty of plates were not dlaclosed
to tha Judpges but they ware told about -*t'.he tyba af'expwment.
They ware requssted to make thelr own opinions of the quality
of the meat in tha performa shown on next page. A1l the orpgae
noleptic tosts were performsed in tho aftemmoon botween 4 to
5 P.Ms, NO splecs wors added at the time of cooking or clui*ing
eating so thag 'the natural meat taste was evm‘uatadl. A total
of $=~12 Judges participated in each orcanoleptic evaluation.
‘The judges wers not spselally trained for organoleptic evaluam
tions lvery effort was made to have the samé taam of jJudges.
bBut sometimes due to certain diffioultios the Judges had to be

chanﬁ.‘}ﬁﬁe

Mean and E wore calculated by standard statistical
mothods, Analysls of variance of three way classiflcation with

equal mmber of observations per subclass was pevformsd as psy
- Snadecor (1968), whora troatment affests ware found signifilcant

the Dunean multiple range teat was applied for palrwiss damparison
of treatment means ag Pedapay [1967), |



1. Name of the tastsy (A panel at least 5 to 10 members)
2, Nate

3s Time of evaluation (proferably half to one hour beforo or
aftor meals).

4, Method of aooking-~ Bteam cooking (10«15 Llba pressure for
10 to 19 minutoes).

5. Age of the bird

6. Test for meat component:

(a) Meat is Tender Molat
dyy tough
astringy - fatty
Any othor please
spacify 7
(b) Describe flavour, if any
Extremely pelelaly pPooy faly
good  vOry good axcellent
(¢) Col.our pooT falr good  excellent

(d) rate of saltiness, if requlirad.
Veyy muoh  much undes Undesir= DNesirable
undesirgble sirable - able

In gboye tastinge, please mark box(es) and other polnts
which nearly desecribe the componoents

ptiance score sah Points
Like verw‘much 7
Like moderately 6
Like slightly o
Neither like nor dislike b
Mslike slightly 3
bislike moderately 2

Dislike very much - 1

Pleasas cirele the point at whieh you rate the quallity
(Use raferse glde for additionsl remarks),



Twenty eight hirds were taken for each triasl from
the exporimental poultry faym of the Institute, There was slight
variation in age, breed and other nutritional. and managemental
cenditions among birds from trial to trigl as blrds of same
agsegroup and samé_braad ware not avallabls. The average age
of birds in all the trisls ranged from six to elght months of age.

The birds were killed by the improved Kosher method
whera the Jugular vien and carctid artery were sevared without
damaging the traches and gullet. They were allowed to bleed
for about 2 to 2% minutes and wera scalfed at a temperature of
55°C for about 1% to 2 minutes. The birds wers dressed by the
feather pleking machine. The birds wore then evigerated and
wvashed. MNeck was trimmed off and the birds were devidad
longitudinally into two aﬁual hﬁlv@# using a meat cutting
machine. Giblets and neck were not used for the study. These
halved chickens wers gcooled in cdld water to a tempergture
15%p for one hour to reduce the body heat. They ware hung on
draining raek for draining off the excess of water for sbout

onoe hour., Welpght of individual halved portion was then taken.

One whole bird was taken at random foyr proximate
chemical analysla. Bactgrial awabs were applied on eight halved
chickens at random to find out initial bactorial load. Individusl
wing bands were apylied to ldentify these birds. Two of tham

were kept as controly one at room temperaturs (25-26%0 and the



b
other at rofrigeration tomperaturs (5=6°C). Hest of the six
halves (with individual identification maris) of known bacterial
load wure kept in curing solution along with other wemsining
fourty six halvoes.

Care was taken to keop at least 10«15 ems of curing
solution above the tormost layer of blrds, The harrels werce
kept in the cold storage room maintained at a temperature of
5=6°C and rolative humidity of 80%. 'A_f.'ter avary 2% hours of
curing the birds were re-@rranged in the plckle, so that
the top birds went to the bottom and the hottom birds came
to top so as to ensure wiform curing. At the end of 72 hours,
the birds were withdrawn from ths eurdng solution, throughly
waghed in yrunning tap water to remove all tha excess of salt
present on the surface of the birds and hung on racks for 2
hours to romove all tho surface molsture. Six halves, whose
initlal bacterial load was known wars taken foy estimation of
bacterdal load at the end of curing process. They were giso
washed and then hung in a racks for ons hour to remove all the
surface moisture. Aftsr drailning and drying they wers walghed
individually to the nearost millipgram.

34x halvaes .of the chlakon of known bacterial count
vers wranpad in polyethylene bags and two of them were kapt at
room temperature in a tray and other at refrigoration tomporae
ture, Samplez from flve halwved chlokensg were analysed chemlcally
for molsturs, ash, protein, fat,chlorlide and nitrite content.
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This gave the initial flgure for all the parametsys studied,

Remaining %1 halves wore divided randomly into two groups
of 20 and 21 ¢uteup chickens, All the twonty of the et group
ware packed in polyethylene bags and half of them vag kept at
room tomperatura and the remaining half at raf?igaratiun

toamporature.

The other group of twenty one halved chickoens were
subjected to e¢old, hard wood mmoke, In a closad chambey. The
dooy of the chapbey was opened at intarvals go that supply of
aly was rostricted and the wood Ald not hMum. Birds wore hung
by their wings in sguch a way as to provide maximum oxposurse of
skin surface as well as the visceral éaviﬁy to the snoke.

They werd arranged in such a way as not to come into
contaect with esch other. The tempsraturs of smoke chambor was
maintained batwe@h L0-45% and the chickens were smoked for
four hours., ATtor ronmoving -thea cmckons from the smoke chamber
theoy were individually waighed and two of them were used for
proximate analysis. “amples from four smoked chickens ware
taken for estimation of microbial load and two of thoem were hept
at room and the othor two at rofrigeration temporauture.
Remalning 15 halves weyoe packed in polyethylene bags. :even
~ of thom were stored at room tempsrature and the remalning elght
at rofrigeration temperature, Whlle packaging the halved chickens
in polytethylene bags care was taken to exeluwde as much alr as |

poasiblﬁ.
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Totel bacterial load from previdualy identifled bixds
was ostimated at an intervals of 48 hours till they became
unfit for mman consumption. Two cuteup chickens from each
group were usad on 4ih and 8th day of gtorage fox chemlcal
analyeis. On 8th day two halves of each proup wers cooked at
10 1bs pressure Lin pressurs cocker for 15 minutes. Sampleg
from cooked blrds waire takeﬁ for ehemical analysls and ware
also used for organoleptic ovaluation, No attempt was made
gt any time to identify the warlous genra of bactaria presént
in the birds. The whole exporinent was rapaata& thydice and

the averags value 1l presonted in the thosig.

R R
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The following parameters vere studied to find out
the effectlivenssa of curing and curing-smoking for prégers

vation of poultry nmeat.

It was obmervad that there waa o galn of 7.13% in
welght in eoured chickén caleulated on dressed welght at the
end of curing proceas' But when the cured blrds were smoked
at %0.45% for four hours thara was a shrinkage of 6.87% on
basig of fresh cut-up woight and 13.41% on cured weight.

Under chemicai analysi®, meang and standard error
for moisture, protein, fat, asﬁg chl.orlde and nltrite content
of meat subjlctad to different troatmentsy temperatures and
storage poriod wers estimated and the values éra presentoed
in Table 1. Tor statisticel analysis, the data was divided
into threc parts l.0. 0 to % days, 4 to 8 days and 8 days to
the time cooking, based on perlod of storage and temperature,

Molgture
The molgture content of frosh chilled chickerjwas
found to 73,87 peyrcent. There was sipgnificant Incresse in the
moisture content of curod meat by 1. 9% pereent (Table 1) but
no splgnificant moiature logs was observed in cured chlckan
stored at room tempopature (25~26°b) for four days (Table 5),.
On the other hand, cured meat stored at refrigoratien temperature
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(5=6°C) for four days lost about 0.4% pereent moisture which
wag not significant. Cured meat aftor cne week of storage ab
refrigeration temperature lost 3.32 poresnt molsture (Table 1)
which was significant.

Curad poultry meat sublected to smoking lost 5.60
percent molsture as comparsd to fresh cut-up meat and 7.3% percent
over cured meat. Cured-smoked meat stored fopy four deys at room
tempaorature showed no significant losa 0f7mbisture {Table 5).
But cursd-smoked chicken stored at refrigeratien temperaturs fop
four days lost 1.9% pareent moisture and 3.01 percent after one
week of storage. TFrom Table 7 it is evident that both in the
dark and whito moats there was no significant loss in molsture
in cured-smoked chicken kept at room taemperature for elght dayss
On perusal of data presented in Table 1, Lt 1z observed that
molgture lose from cured meat at refriperation temperature was

| mora than cured smoked chicken stbored under ldentlesl condition.

, Cooking the meat on 8th day at 10 1b préssura for
19 minutes, it was obgoerved that thors was a significant losgs
of moisture from all troatment as shown in Teble 8. Aftor cooking,
there was 13.20 percent loss of molsturs from cured chicken
kopt at rofrigeration temperature, Molsture loss in cured«smoked
chicken gtored at room tomperaturs and at refrigeration tempepw
ature was found to be 8.67 and 10.56 pepwent rospectively. The
moiétura contents of dark and white meat samples in any treatment
ware mot significsntly diffevent s presented in Table 2, l,6 and 8.
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The protein eontent of fresh meat was found to be
20,66 parcent. There was a significant Jeerease in protein
content of cured meat when analysed at the end of curing
traatment. After smoking the cured chickons and on subsequent
storage the'prctein centent was found to bo significantly less
wvhlech is coryelated to the molsture content of meat (Table 24
¥, 6)s Cooltad meat had also & higher protein content (Table 8).

Thers wag no significant change on protein content of
meat subjected to differont storage conditions. Though the
protein content of dark and white meat at any level of troatment
or perlod of storage were not signlflcantly different as can be
geen from Anove Table 2, %, 6 and 8 but dark meat had slightly
higher protein content as oompared to white (Table 1)

Eat

From dabta on Table 1, it is found that the breast muscle
wag having a 1ittls higher fat aontont than dark meat but when
data was statistlically analysad; non-~significant difforence was
observed. There was sipnificant decrease in fat content of meat
analysed at the end of 72 hours of ouring treatment (Table 2)
Table 3 shows that frosh chleken had higher fat content and
wag signifleantly diffsrent from cured and cuyedesmoked chicken
but fat contonts of auréd and curadssmoked meat were not

slgnificently differont from each othey,
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There was no signiflicant difference in the fat content
of chicken meat subjeoted to different treatments and difforence
ptorage conditions upto 8 days (Table %, 6)« On perusal of |
Table 8 itvis found that there Is a slgnificant decrease in
fat content of cooked chicken after 8th days of stor&ge.

There was significant Increase in ash content of cured
and ouredesmoked méat immedliately after curing and smoking.
There was dlso inoreased chloride content in cured and cured-
smoked meat from that of fresh mealt soon after cuplng and smoking,
Curad and curedw-smoked ehidk@n ware hawiﬁg higher ehloride
content when they wore kept at room temperature immediately
after curing and smoling while chickens stored at refrigoration
tomporature irrespective of treatmont wore having lower chloride
content (Table 1 and 2) than similaxly treated ohicken kept at

Yoom temperature.

There was sienificant difference in chlorlde content
of dark and white woat samples in all troatmente, Table 2, &
6 and 8, On porgsel of Table 1 it is clear that Jdark meat
contains higher lovel of asa and chloride content than white
meat irrespactive of troatments and storage perieds. Chloride
contonts inereased with ash content and thls saomb to bo COLYCm

lLated In both cured and vured-smoked chilcken,
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Frash meat had no nitrite in it. Cured chicken showed
a gigniflicant inerease upto 212 ppm, On subsequent smoking
this level came down to 168 ppm. When cured and cured-smoked
chickens were stored both at room as well as at refrigeration
tGmDﬁratufa fér.ﬁbur days there was significant increase in
nitritellewwl. Highest level of nitrite was found in cured
chicken stored at rofyigeration temperature for four days and
the increasge in nitrite content over frash cured meat was as
high as 40 percents Thore was higher level of nitrite in meatb
gtored at rafrigeratian temparature than at room temperabure on

hth day of storage im all treatments.

On 8th day of storsge thaﬁa wayg slgniflcant deersase
in nitrite level both at voom as well as refrigoration tempae
ature but the rate of lose of nitrite was higher at room toma
perature than at rofrigeration temperature (Table 1). Nitrite
level in both dark and white meat samples wepe siznificantly
differanéigll ir@atments (Table 4y 6 and 8). Dark meat was
elways having higher content of pitrite than white meat in
treated birds and this was obsexved even aftsey cooking. CGured
meat stored at yoom ag well as refrireration temporatures for
8 days and cooked at 10 1b pressure for 15 minutes showed a
algnificant loss of nitrite (Teble 1 and 8).

Gured mealt stored at room tamparatura FPop four days

showed an incrsase of 18 percent nitrite over that observed



50
aktey : |
Immediately, quring. When curadesmoked chlcken were storad

at room tempsrature for four days the nitrite level incrcased
t0 7.2 poraent ovor that immediately after curing and smoking.
But on storage for 8 days at the same temperature (25-26°C)
the nitrite content of cured-smoked meat had dropped by 32.15
percent than that obtained at the end of k days of storage,

similay observations weye made with cured meat stored
at refrigoration temperaturc. It was found that nitrite content
of cured meat stored for b days at refrigsration tamparature
had increased by 40 percent over the nitrite level Almmediately
after curing. Thore wasg an imqreama of nlirlite ieval by 23.75
‘psroent when the curod-smoked chicken was kept at rofrigoration
tomperature for k days as comparsd to the figure immedistely
after curing gnd smoking but continuing the atorgsgo for 8 days
the nitrite level droppé& by 36 percont ovar that obssrwed aftar

4 days of sborage.

| Values in roapacﬁ'of'baat@riolagical studles male
in £ rlal 18ty 2nd and 3rd are presonted In Table 10, 11 and 12

respagtively. Only total count was done and no spseles of

bacterds was ldentified, This expordment rovealed the bactoriel

Load on the (1) skin surface of frash cuteap chieken (2) offect
of curing and (3) euring end smoking treatments and the

influence of storage temperature on the growth of bactoprla,
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The untreated control showed enoymous bacterial growth
wvithin 24 hours at room tempesrature and started smelling badly.
such meat became wnfit for human consumption with 24 hours of
storage alt room temperature. Hignificent decroase in the
bactarial count in meat was obssrvasd when subjected to the
process of curing. Turther to curing, smoking for W hours at
40-45% showed that bacterial load had atill gone down (Table 10,
11 and 12). |

Frogh cut-up chicken had a load of Loz 4,28/sq. om.

immediately after curing. When the cured meat were stored at
refrigoration temperature the rate of hacterial multiplication
sliowed down and thus length of preservation period was propors.
tionally inefeased upto 18th day whereas untrsated control
chickens aould be kept at such tomp2rature for only 10 days.
From Table 10, 11, 12 1t can he observed that smoking gave
comfiementary effest to the curing treatment bsgause there was
slgnificont reduction of bacterlial mulliplicetion than the
cured meat itnelf. By smoking the‘cutnup chloken there was not
onlmbeduction in bacterial load than the cured meat ltself

but algo the rate of bacterlal mulitlplication was slowad downes
This effect wag seen both at roonm as woll as rafrigeration

tomperatures

Keeping the cured and cured smoked chicken at refplgorwe
ation temparature the rate of bhactoriasl growth was stlll lower
than similarly treated blirds stored at room tempesraturs. The
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rate of bacterial mulbtiplieation in cured smoked chicken at
rofrigoration temperature upto 22nd day waz slow, after wikh
a rapld growth was notliced. (Table 10, 11, 12).

Fungus growth was notlced on ths cured smoked ahlckens
stored at room as woll as rafrigeration tomperature on ihkh
andlBch day of storage respsetively. The fungal colonics
wore visible to the naked oye on thé mkin.surface particularly

inside wing and a fow colonies were also present on braast

nuscle.

Moan and standard error for accoptance scoro are
pregsented in Table 13, Anaglysis of wvarimnce for accaeptance
score showad highly significant differonce between treatments,
betwesn judges, treatment and judges interactlon and between
trials. Judges prefaerved curadwsmoked blrde stored at refriw-
goration temparature followed by cured rofrigerat:d maat.

. Though there was no aignificant dlfferonce hetwsen cured-smoksd
and curad chicken kept at rofrigoration temperature, tha Judges
gave a 1ittle more rating to thé curad smokad birds stored at
rofrigoration temperature, TFresh mest signlficanily d1fearad
from cursd and cured smoked ehlcken kept = both at room and rge

frigeration temperaturas (Table 14%). Iuring evaluation the
Judges wore of opinion that cured refrigerated and cured-smoked
chicken stored at room temperaturs were a 1ittle more salty

but they dld not cbmerve any undesirable sslty. taste. Judgoes
preforred the "Smeky flavour" of mead whlch was quite different
from curad and fresh meats,

T



'raatment Code
NO.

1
2

10

11

12

13
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Detalls of treatments

Frosh ehilled cutwup~ chickens O=day

Cured cuteup chicken (after 72 hours of
| curding treatment at 5°C)

Cured and smoked cubenp chicken (Just after
smoking at 48¢ for 4+ hours).

Cured out-up chicken room (25-267C) on‘
Wth day of storage.

Cured out-up chicken Refrigerated (5-69C)
on bth day of storage.

Cured and smoked cut-up chickan at room
(25¢2699} on Lith day of sborage.

Cupradwemokad eut-up chicken at vefrigoerated

(5=6°C) on Wth day of storage.

Cured meat (euteup) refrigerated (5«6%)
on Bth day of astorage.

Curad and ahoked cﬁtauﬁ ahiaken at room
(25-26%) on 8th day of storage.

Cured snd smoked euteup chicken refrigerae
tion (5+6°%) on 8th day of storage.

Cured cuteup chicken rofrigeratsd (5-6°0)

when gooked on 8th day at 10 1b preasure
for 19 minutes, |

" Cuved and smolked outeup chicken room (25.26°C)

when oookad on 8th day at 10 1b prossure
for 19 minutea, |

Cured and smoked cuteup chicken refrigeratoed

(5=6°C) whan oooked on 8th day at 10 1b
prassure for 19 minutes.

(2ince the %raatmanta are larze in mumbers and the full name
will eccupy too much space, the treatments are coded as showm
above and ays reforred to by the code number in the text),
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Source of hegroe

variation of

Traadom,
_ . o | e
Botween n 88, 30%%  68,56%% 041 23.27 22,36
traastmonts B -
Betwesn ' N ' W
e 1 0,19 0,06 0,001 0 oo“ 0,23
Preotmont 2 0,06 0,06 0,03 0,00 0,16"
% samples . -
Between o 0.45 0,08 0y13 0,00 0,03
trials | , |
Error 10 0,13 0.0% 0,05 0,02 0,02

% Pl 0.05 (Significant)

R

** P/ 001 (Highly significant)
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Note: Means under the same bap are nog signli ficantly difforsnt.
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Chemical analysis of cured and/or smoled oub=up

chickens atored at differant tomperatures from

o a & " - ey

Seogrce .{.;'eg}vee Moan véqéuaw
0 0 # z B et tgcm o
verlation fyoodom yojatupe Protein Fat  Ash  Chlaide Nitrite
Betwaen ) 87,780 D3 L3k 0,19%  10,91%%  10.15%F 53839, 65%
treatments

Betwaan 1 0 ,22 0.0  0.05 0,08  0.,58% 5ok ,30%
goplos ‘
mreatment 6 0,06 0,05 0,01 0,00 0,03 107 .5%
%X samples | . . -

Botwaen a 1o22% O 1#3* 0. 31 # 0. 006 0,009 1851 «88%
trials | - | |

Hrroy 26 0.13 0,07 0,06 0,05 0,09 338,23

S 2P Ty S

* B/ 0,09 (significent)
w P/ 0,01 (Highly significent)



Molature
Ty2atnent
Heans

Erotedn

Treatment

Moeans

. Tpeatment

Meansg

Treatment

Means
Ghlordde

Troatnent

Meann

Tyagtment

Means

Ty

T,

MEANS IN DRCENDING _ORDER

Ty

Ty

, T
75,61 75,03 73.87 73.33 68.27 67.99 66,33

T¢ T

ok /

T, Tg % T, Ty Ty, T,
25,78 23,87 23.84% 20,67 19,06 17,11 17,08
361 33k 319 316 3% 313 3.09
; / _ B : /
T, Te Ty B, T, T, T
481 L4.7% W72 H.71  Lhl3  L,20 1,08
/ / Z /
m, T, T P I Y,
o8  L,2% 4,13 14,00 4,00  3.97 0,69
/ - 4 '
Ty g T, T

298,17 252,67 203.33 212,00 181.33 168,83 0,00

L

/

b

Note: Means undeyx the same bar are not significantly difforent.



Youree of I}agme - Mean ﬁqgara

varietion of - = _ i : -
froedem Molsture Protein Fat Ash ChlopideNitrite

Batween : 6 81,83%* 75 80%% 0. 04 0.18 Q.06 2-3814'3910**

troatments

Between 1 04148 0, 2% 0,006 0,06 0,49%  1070,09%

samplos 4

Trestmentx 6 . 0,07 0,07 0,03 0,01 0,02 13 .81

gampl.e : -

Between 2 1.78%% 4,19 0.25% 0,009 0,02 683 .5’9*

trialy |

Rrroxr 26 0. 16 0,13 0,07 0.08 0,05 295 .99

P 0,05 (Significant)

#h P/ 0,01 (Highly significant)



Mojgture
Troatment

Means

Treatment

Means

fat Trogtment

Moans

Troatment
Means

Chloyide
Traatmont

Means

Troatment

Means

Tio

79503 73,33 71.99 67.99 67.97 66.33 69,26
A /
oY% % T T Ty
26,69 25,78 23.87 23,8% 20,78 19,06 17,11
To . 9 o T3 Ty ,TS- . oy |
eH 0 3227 324 321 316 3.1 3,09
/L PO - - o
Ty T T, Te T, Ta Ty
h.84%  4.83 4,81 4. 7% 471 heltd  Wok3
/ , . /
4,3 4,28 Bo2l  Be22  Mo17 0 BW13 0 4,00
L _ : R
ST, % Ts %6 L0 Ty

298,17 252,67 223,33 187,33 181.32 143.83 115.00 :

boand

Noter Meanc under the same bay are not signlficantly diffarent.



Source of egron
variation of

Magm square

frosdom Moi'stu;;a' Protein Fat'

Ash Chlorids Nitpdlte

Botween

treatmonts

Botwean
samples

Troatnent 5 . 0,08
X semples

Batwean
trials

Lyroy

2 o k¢t

22 0.29

5 163.02%%  228,88%*

0,08

0419
0w 52

0:19

IR Rl
0,02

0,02

0,06

'00‘)7

155  2423%% 27566, 31%4

0,05 0.39% 342, 25

0,01 Q.00 86.00

0,03 0,02 16433

0.72 0,04 11160

#% P/ 0,01 (Highly significant)

* P/ 0,05 (Significant)



Holsture
Tyaatment
Means
Brotein,
Trogtmend
Moans
Fat |
Troatmont
Means
Asgh
Teaatnent
Meana
ghloxide
Traatment
Meane
Trontmend
Means

T
8
79,55 67,97 65,26 - 62.42 - 59.99 57.7%

T3

MEAN _IN DREICHMIING ORDER

T, T T4y Tia Ta3

Tsa T4 Mo 9 0

36.63 21 © 3148 26,70  23.89 20,99

T

T T Yo T 12 T3
327 32 321 240 2,16 2,09
L ' /L YA
T T Te Tia T4z Ty
baglh 4,83 W46 389 3.8 3.73

[ | M p

B AL S PO P

7 / / /

Ta o To Ty Ty Ty
187433

1#3033 115.00 86433 23;17 1“:?3

Note: Means undey tho same bap are not signfficantly diffspent.



Days of ‘Congrol Cured Curedesanoked
storage . ' -
ﬂ Refgn Room , g Rcc:m 5 Refgh.

(25‘ 26°C) (5-67¢) (25’-»:96 o, (5,.,5, (2526C) (5-6C)
0 day b 52 L, 68 Lo 42 it 14, 69 - Le59
Aftor 72 hrs
of curim - = lea 08 Ly 19 he 28 e 31
troatment ,
Just aftor o» - - .- 3952 3461
smoking | - |
end day fith 4,80 5.97 L, 37 3.9 3.57
hth day 50. 35' 6“% l‘l'nah‘ b, 57 3&6‘4'
6th day 620 32 5,09 .27 3,98
8th day 615 5,61 5.86 e 07
10th day 6,88 592 6.40 e 21
12th dey . - Gl 6,89 %e 35
4th day 6470 pd 476
16th day | - 6.85 492
18th day | , 6;92 ,)u..a
20th day ok 5e39
22nd day | | 5451
2hth day 5067
26th day _ ' ' . 5082
28th day 6o 1l
30th day . 6457
32nd day | 7012
34th day ' | | X%

¥+ ‘%poiled (started smelling) and henca dlscarded, Further bactarial 1oad
not estimatod.

xx Hpoiled but not smelling. Hungus growth was visib:l.e hence further
bactsordial ocount was not dones, |




Days of Control Cured Curade- smokad
E¥Orags i R o | | Rafgn Room A Ref . Rcom- - Re o —
(2502600)  (5e600) (23.06°C) (5-608) (25-26%) (5-600)
0 day 4,82 4,69 4,70 Y, 78 k., Blp Ue 55
After 72 hrs | | | | |
of curin = - 4,20 4,29 4, 38 4. 30
troatmont | - . |
Just altap - - o - 3451 .13
smoking , L :
2nd day b he85 6,18 4, 32 3,98 3.59
th day 540 7:12 . 6 he55 3,68
6th day ; 620 o 510 4 98 b, OO
8th day 6043 .56 5,94 4, 18
10th day , 6591 6415 64 Wt bo 23
12th day bk | 6, 3 7,02 Yo 35
hth dey : B, 18 - XX 4,85
16th dey | 6. 78 4,98
18th day | b 5420
20th day - 538
2ond day | ‘ LY
2hth day - 5463
26th day : : 5«90
28th day : - 60 211
I0th day - . PRI
32nd day | . | 6099

Mth day : | : K

++ Gpodled (started smelling) and henee discarded, Furbher bactorial
load not estimated,

xx Spoilad but not smeliing. Tungus growth was visible hence further
bacterial aount was not done,




Cured

Days of Control Purﬂdmamoked
storage ' Refg " Toom Rafgn, | gn
(25~25OC) (526005 (23°26%) (3-690) (25-26%) (5.6 )
0 day RN b 6 }4.58 o 59 W50 4,67
Aftoy 72 hps
of curing - o Yo 2 h.27 Ypa 21 I, 32
treatmont,
Just after o o = - 3.58 3.50
emoking -
nd day v 4,80 6019 b 35 3.92 3.98
Lth day 5037 1 b, 61 L 55 3069
6th day 6,25 ot .08 4.90 Y,12
8th dey 648 5.58 5«87 4,16
10th day 64 8Y 6419 647 k.27
12%h day T 6. 30 5. 98 s 39
1%%h day 6.51 XX 4,86
16th day 6 Bl %290
18th day e 5.« 08
20th day G bt
2ond day 5s 149
24th day 5059
26th day 6,02
28th day H418
30th day 64 30
32nd day 6o15
h4th day X

JOYOn

load not estimated,

xx Spoiled but not =smelling.
baoterial count was not done.

I 3p011@d (startoed qmelling) and henece discardied.

Fufﬁhar bactarial

Fungus growth wag visible henes further



C‘ur@&smoked

Ju(;}gas Cﬁwri Ref‘rit;%z‘ated Cureri»smékad Frash
(5-6%¢) refrigerated room ¢hicken

T (6% (2e26%0)Tie T

1 5433 & 0,89 6.66 + 0,39 H433 £ 0,35 5.00 & 0,00
2 500 & 0,57 6,33 0.36 600 & 0,97 6433 0;68
3 6,00 + 0.57 5,66 & 0,38 FaB 0.38 4o 66 1 D440
4 566 % 0,38 6u66 + 0,30 5,66 1 0,90 4,00 i+ 0,57
g 6466 + 0,39 6,66 % 0,30 ba66 : 0,89 5.33 £ 1,15
6 5,00 * 0,57 6,00 + 0,97 %00 ,,, 0,37 %00 3 0,57
7 6,33 & 0468 5.66 & 0,90 5033 £ 0,89 .33 1 0,35
8 5:66 & 0,69 6.33 0,70 6.33 &+ D68 hLe66 1+ 0,37




murde of variation legrea of Mot
| Fraedon
Batween traatmonts | 3 G o B
Betwoen judgas 7 156
Treatmant x jJudges 21 1.02%
Retwoen trials 2 QR 79
Errop . 62 0420

Hotes * P/ 0,05{ ignificant)
s Pl 0. 01(Highly significant)

oy "

Trogtmant Tyg T11 Tya Ty
Means 64 25 5470 s 37 L 75
| e
L /

Wotes Moans wndey the samo bay ars not signiflcantly difforsnts
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A slgnificant increase in the welght of cured moat
wan 'obmrvada The increase was off 7. 13% of dressed weight.
But this significant gain in weight cannot he attributed to
inerease in molsture content of dark and white muscle zleone
which was found %o be only 1.74%, far below the increased
weight of cured meat. Thus, this might alan beidus: to Eneressen
absorption of sodium chloride and nitrite alongwith water which
also added upto the weight ¢f cursed meat. DBeasley and Marsden
(1941) also reported gimilar findings. It 1s also sssumed that
besldeg dayk and vhite meat, watey might have also been absorbed
by other loose tlasuws and bones of oareass, which wers not
anaglysed in the pressnt study. Shamma, et al. (19732) have
reported lowor gcain in welpght of cursd nmeat. Thay studied
whole chicken eaxeansas whersas in the prosent study halvaed
ghicken were ﬁmedh Thisz incerease in welpght mizht bo dus to
tha fact that tho chickons were halved bsfore immersion in
curing sclution. . mhara was more exposure of surface areg which
facilitated increased absorption of ohloride ions by the
muscles, Jensen (19%9) also obsarved increased absorption of salt
in sliced bacon as compared to wholo bacon treated and

stored undery similar condltions.

On smoking the cured cut-up chicken, there was a
shyinkage of 6.87 percent and 13.%1 percent based on dressed
and cured wéight respectively. Howavaer, the gshrinkage observed
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in this experiment is more than that reported by Chatterjee-
at al. (1971) and much more than that chtainad by Sharme,
ot al., (1973), Tho possible reasons might bs that the skin
surface and vigeral cavily of chickens ware more exposed
than the whdlé éarcass ugad by thama ot al. (19723) in their
study. Chattorjee gf al. (1971) used palyphosphate in the
chicken curas Analysls of molsture content of dark and
white muscle showed that there was 5.60 parcent loss compared
to fresh meast and 7,30 paréanﬁ whon ccmpared to ourad maat.
This means there was loss of molsture from othay parts algo.
It might aleo due to loss of water from bones which are
hollow. Beagly and Maysden (1941) have #lso reported that
the ppriion of tho meat neapor the head, during smoking

process, looses moyy watepr than ths other pavts,

Thare was mpfe loss of moistura at rafrigoration tomp2re
ature than at room tompeyatura in all treatments. In both
casea birds wera packed ln polysthylens hags. “incae the
polyethylene bag 1s only gomi~-pormliable to alr, waker from
birds atored at room tamparature esicapod bub formed an atmose
phera having high moisture contant. Bubt when stored at rvofri-
caration temperature, the molsture forwms into small droplets
and got eondenced in the inside surface of the bag thus more
water 18 lozt at refrigoration temperxatura, This finding is in
agreement with the findinge of Chatterjaee et al. (1971) and

shama gt als (1973)
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Curad msat stored at rafrigeration temparature had

Increassd molsture loss than cursd-gmoked chicken storad

undey identical condition of storage. Thus the molsture 1bss
was found to be directly proportlonal to the molsture content
of both cured and curedesmoked moat. The nﬁh@r posaible raason'
as raﬁort%d.by Hrawyﬁ(1963) may be also tras. He 1= of opinion
that sm@king,tands to caune curface dehydration and formation
of a thin préteetiva'iilm of smoke on the surface of maat which

might have pravantaduﬂurfmce gvaporatlion, But no aignificant

Joss was noticed in cured and ounred-mmoked maat stored at

room temperaturs which is similay to the findinga of Chatteprjee
at al. (1971). |

Thers was ﬁlighm decrease in both protein and fat
content Just after curing. This may be due tclthe fact that
during cuxdng process there is also dif-i‘.ué.eim of soluble
nitrogen and fat from meat %o thﬁ'brine solution, Fields and
Dunker (1952) have also rsported.loaa of small amounts of
nitrogen and faﬁ during wet curdng process, Ths incroase
in protein contont of curedwsmoked chickon kept at refrie
garablon tamperatutre and that of cooked meat was proportlonal
to the decrease in moisture contont. “harma gt aL.(1973)
also reported similar findingzs. |

After the initianl loss of fat durdlng curing process,
there was no fupther loss of fat in chickens irrssepoctive of
traatments and storage cenditions, This might bs due to
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fact that amokeuaoﬁstitqanta might have preventsd fat underw
golng oxldatlony acting as antloxidants. Rockwsll and fherzt
(1924) glso reportsd similar findinzs. But there was loss of
fat content in ment pamples cooksd at 10 1b for 15'minutas and
fateglobules ware also seen in the lefteover Liqulid in the
prossura=-cotksr. Fat gots moltsd during cooking and hence this

loss,

Cured chickensg kept at room temperature was having a 2igni-
ficent Inecrease in hoth chloride and ash eontent as cempared
to similarly treated birds kept at refrigeration temporaturs.
This might bhe dus to the faet that at highey temperature,
there is a raplid dlffusion of salt.: Similar findings have basn
raported by Moulton and Lewis (1940), Chatterjee gt al. (1971)
and Sharma et pl. (1973). In cured-smoked helves there was
higher salt content than the salt contont of euped chicken.
Thieg moy be due to the fact that thers was highoy temperatura
in smoke chamber whieh mipght havoe incrsasod salt-pomtration,
There was & signifiéant‘differanceAin the galt concontration
of both dark and white nusele Lrrsspectlivo of traatment and
storaga eomditions, This may be due to anatomleal dlffaprence
" of the tissue, Chatborjes (1968); Boxys gt gle (1969) and
Starssnskl ot gl. (1969) also obsorved that sali-pentration
depands on naturs and enatomical charactoristlie of the tilssus.
The other peasen might be relatively less amount of fal in
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dark meat than that of white meat. Bowys at al. (1969) has
also found that lean bacon, having less fat, took =11 hours’
to reach four percent salt concentration at 50°% while back
fat took hundred and twenty ailght hours to attain similarp
coneantratian unﬂer.iﬂantical condition of storage. Cookad
meat had low salt and ash content in both cured and euredesmoked
meat. Thie might bs due to faect that salt is excuded during
cooking and the Jules prasent in the pressurs cook@r was also
galty. Sharma ok gl 619‘73) gl so reported similar findings.
Nitrdte

There was signiflcant incraase in nltrite content of eured
mest due to Aiffusion of nitrite into the meat during curing
treatuent, Whon cursed chickens were mmoksd, thore was signlficant
loss of nitrito in smoked moat. This,mighgf&ua to the highoy
tonpLyaturs of smoke chambers Pivnlek gf ale« (1967) have reported
2 to 39 times more loss of nitrite at 30% than at 20%. wWitrite
eontent, in cured and cured-smoked chicken, was higher when they
were stored at rofrigeration tompurature than similayly trsated
chicken kept abt room temporature., This £finding was in agroement
vlth the findinga of Osmajones (1949) and sharma gt glk.. (1973)
but rate of nitrito Loss 4n cured-mmoked chicken was higher than
raported by Shayma 84 al. (1973). This may be dus to the
axposura of more body surfﬁoea pnd yviscoral cavily of carcanses

to smokea-hoat.

Nitrite content increased significantly in cured and
curad-smoked chicken upto Wth day of storagse.. This mlght be due
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to the fact that sbsoxbed nitrate might havs been reduced to
nitrite by the nitratemreducing bacteytia and thus simudlteneouy
increass in nlitrlte level. The increased level of nitrite was
obassrved in chlickens stored both at room as wall an refriger-
~ation temparatures. This reductionof residual nitrate into
nitrits by nitrabe-roducing bactaria has bsen reported by
Takagl ot gl. (1970); Eddy st gl. (1960) and Patterson (1963).

There was significant peduction in nitrite centont of
cured and curad-smolked meat ftdm Wth to 8th day of staraga.‘
This might be dup to the fact that duriﬁg storage there was
mul tiplication of hactorial pﬂﬁulatiaﬂ and whiah*might haya
startod utilising nitrite eince nitrate in meat might have bsen
exhaustod by then,  £ddy ot al. (1960) alno reported the bhrsakdown
of nitrate to niltzrite mnd utilisation of nitrite snd its subsse
quent broakdown ond-products by a large nuxbar of bactoria. The
possible raason might also be that on longer storage yoast mlght
have elso utilised nitrite as reported by Ingram and Hainty
(1971).

Thera was aslgniflcantly deercase in nltrite level in
chickens stored at room temparature upho 8th days than at refrigora
tion temparature fopr a simllar perdod, Thisz might be dus to
highey tampmraturé aof room than that of wefrigsration tomparature
and papld bactorial multiplication at room tomperature. Nordin
(1969) obsarvéd that Loss of nitrite durlng later poriod of
storage mey be due to incremsed temperature of room and rapid
bucterisl growth, |
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Coocked chickens had significantly lost nitrdte,
Pivnick ot al. (1967) and Takagl 2t agl. (1970) reported that
agooking cuved and cured-smoked meat at 7U°b there 17 ons third

to one half reductionof nitrite content in the cooked product.

| The avarage nitxite content in cured meat was 212 ppm
at the end of curing tr@atmenh and at ond of 8 days of atorage
at refrigeration temporature 1t was 181 ppm. In the eursdesmoked
chicken the avarage nitrite coﬁtent was 169 ppm immediately
aftor smoking wheraas aftor storing for 8 days at refrigaration
tomp wwature it was only 143 ppm. Aftsr cooking, the nitrite
content was 86 ppm in cwred birds storad for 8 days at rafriger~
ation temperature and in cured-smoked blrds stored for 8 Adays at
rofpdporation temporature 1t was only 23 ppm. Hince meat 49
consuned only after cooking and as the walue ls only 23 prm,
cured and smoked meat could be safely consumed. Thare iz no

ghance of niirite poisoning,

Cupred meat had significantly reduced baCterial count
than fresh meat. 13.6 parcent of salt in the curdng solution
might be a causative factor foy inhibition of proteolytic bactoria.
Ths reduction of bacteorisl population might be also attributed to
low pH duz to addition of sodium chloride., The pH of brine
solution in the present study was 9.8, Bem gt gl. (1969) and
Ingram and Dainty (1971).. “harma ot gl.. (1973) also observed
similar findings. The initial load of bacteria aftarhdrassing
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and making the cuteup c¢hickens was xelatively more than that
reported by shamma gl al. (1973) who usod whole chicken.

May et gle (1962) have also roportod that cutwup poultyy cone
taing polatlively more microbes on sltidn surface than the whole
chicken. This 1s bub natural gince more arstis exposed during

the cutbting-up process and mors chance for bacteria to multiply.

The bacterial growth was not much upto Wth day of storags
at room tompoaraturs and.upto 20th day at refrigorvation tompore |
gture in curedwsmoked chlckene. This might b due to the come
biméd aoctdion of sodiwm chlowride snd nitrite. Pivalek and
Thatcher (1968) havs also reported the synergletic inhibitory
action of salt and nitrite on bactorial mil¥iplieation.

Bigndflcant reduction in bactsrlial population was
obgerved on ’smckﬂ'.ng the cured uhiekens.‘ "his reduction in
bacterial 3:'Popuiation might due to superficlal dehydration
lecading to non avallability of wator to bacturia oxr dus o
formation of & thin film of smoke on the surfase of m2ab oxr
 combination ofteth . Tilgner (1957), Ketchell and Ingram (1966)

| and Shayma ot gl. (1972) have also roporbed significant veduce
tion.of bacteria following smoking operations. The othor reason
may be that cuped=smoked moat had Low molsturs contend thus
proventing bacterial multiplication., Randall (1969) found a
dacraase in pH of meat aftelr smoking which ha thought to b
duoe to absorption of acld constituents of smoko. Bacborlal
Anhibitory proporty of smokewconstltuents have boen repeorted



77
by Draudtt (1963). Chickens gtorad at rafrigeration temporature
in all the troatmsnts had shown lower bactorial count than
sinllarly treated chickens kept at room tomperature, This might
bo du@ to complematary action of refrigeration tomperature %o
curdng and smoking process asg reduelng the bactarial multiplicatlor

Cured-smokod chickonsg kept at room tomparature as woll as
refrigeration temperature showsd mold growth on i4th and 32nd
day of storage respsetivaly, Thore was no roduction in bactsrial

population following uss of mycostatin because it is effoctive

only sazainst fungus,

There was significant dilfference between tyeatments,
batwsen Judpoas, batween trdals and Judges and treatmont intsre
action, The reasons Topr these component of variatlions may be
attribhuted to the facts that birdes of all the thres trisls wers
not of same age, breed and nutritional status. Significant diff-
orence between judges may ba dus Lo ths fact that judges of the
taste panel wsre not trained to avaiuat@ the quality of meat,

The othay yeason in support of thls may he that meat coocked
in the prﬂaént study woro quite Alfferent from the typs of
cookling to'which the Judges wore accustomad to.

Judges proferred curede-smoked chicken followed by oured
r~frigarated and fresh meat, Thoy likad the charactordstie
flavour of smokod meat. They also appraclated the characterdstic
appgeyance of smoked chicken and pink colour of cured refrigerated

chiclken,
A e o o e
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Meat has been the food of man from times Iwmmemorisl.
Proteins of meat have high biological value and 1s required for
the growth and well boing of human Heings. Because of its high
nutritive and blologieal value, meat proteins ara:braken down
by bactaria producing dangerous snd=products within a short tims.
Unless effective mathods are taken to preserve meat and meat

produectn, consumptlon of meat mlght bhecome dangarous,

Of the many methods followed for preservation of meat,
~euring 1ls one. It is a simple and easy procesa. Curing, as a .
method of presspvation, is not practiced in westsm countrios
due to the availahility of rafrigeration facilities., But in
our eoﬁntty, this method might become very useful since low
temperatura for pressyvation of meat and mmat products 1s not
easlly availablo. Henes, an investigation was unidertaksn €to
study the effact of curing and/or smoking on the preservation

of drsssed, cut-up poultry at varlons temperatures.

Curing solution was propared by dissolving 9.4 kg
salt, 2.72 kg sugar, 65 pm sodium nitrate, 85 gm sodium nitrita
and 20 gm menoaddium glutamate in 40 Litra of“minéral {frea
wator glving a salometex réading of 60° at 20°C, Dirds wers
dpessed, cubt-up longitudinally and immersed in above solublon
for 72 hours and storad at a temperature of 5=6°C, Caro was |
takon to see that the blrds were uniformly cured by changing
their position every twenby-four hours. Birds, after curing
weye withdrawn frojd solution, washed in runmning water and were
hang in the draining rack te remove excess of water. They wayre
~ddvided into 2 groups, one group vas used as it is and the othép_»
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was smoked in hard wood smoke at %0-45° for % hours. Birds
waro then divided into following groups for the expariment;
1+ Untreated control kept at voom tempepraturs (25-26°C).
2, Untreated contyol kept at refrigeration tompspaturs (Swﬁqcio
3¢ Curad bilrds stored at room temparature. |
he Cured birds stored at refrigeration tempsrature.
5. Cured and smoked birds kept at room temperaturs,
6. Cured and smoked birds kept at refrigeration temperatura.

The birds wora them annlyaad at the ond of Wth day and
8th day of praaervation_ueihg following parsmeters to assesy the
sffact of curing/ar amokihg on the guality of birds. Paramstoprs
us3d in this study were moistura, protaing.fht, ash, chlordda,
nitritey microbial estimation and organcleptic evaluation,

Az p result of wsiudy, following concluslions were drawn.
(1) Frosh untrzated bivds cannot be stored at room temperature
for mor: than 2k hours whareas frosh untreated blrds can be
stored at refrigeration tomperaturs for 10 days.

(2) Oured bipds had s shelfelifo of 4 days at room tamparature
and 18 days at rerrig@ration temperatura,

(3) Cured-mmoked birds can be kept at room tomperatura for 12
days withbut any edvayse affect whorcas similarly treated
birds can remain edible upto 32 days at refrigeration
tompsratur:,

(%) The moistura econtent of cured hirds increased during curlng

proceys bﬁt decreased during smoking.
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(5) The protein content of meat deorsased after curing process
but inersased after smoking which was correlated with the

nolstura content of meat.

(6) The fat contont of birds dveransed aftor curing. There was
not much changs after thls initial decroase in all typss of
treatmants and storaze conditions., Tut cooked meat showad

low fat eontent.

(7)) The chloride content of meat inexeased sipnificantly aftor
curing.Bﬁt ehloride content of meat storsd at room tempor-
aturs wag'ﬂi@nifieamtly more than that kept at refrigoration
temperature. The chloride content of meat was diroctly |
proportiomel to the a&h content of curad and ourad»smakad
birds. But during coaking, the chlorlds ions were excuded
and the birds wera.nmt axcoasivaly salty whon tastsd by
organoleptiec testse

(8) The nitrite contoent of cured and curedesmeked birds increasad
Auring first 4 days of storage irreapoctive of tomperature of
stovagzes Pubt ths rate of inoreass was lower At room tempore

“ature than abt rofrigeration temperatures By 8th day of
gtorage, the nitrite lovel had significantly raduced both at
room a8 woll as vefrigorvation lemperaturss, bub th@ rate of

raduetion was more at vroom than at rofrigeration tempoeraturs.

(9) 7The cursd chioken had lowor bactarial count inltislly as
compared to frosh bipd., Tha bacterial multlplleation was slow
up to Lth day at room temperature after which the load became
80 high that meat was not edible. fmilarly troated birds
kept at refrigoration temperature had slow rats of bacterial

| srwwih»and remainecd edible for 18 days. |
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(10) Curedw-smoked chlcokens woere having low'bactmrial'load'than
curad chickoens and rate of bacterial multiplicaﬁioﬁ in
birds stored at refrigeration tempsrature was siow than
kept at room temperature, This lowor multiplication may
be a cwlative effect of lower tomperaturs ss woll as

prasenca of chloride and nitrits ions.

Mycéstatin added at 10 ppm to the ecuring solution
prevanted fungal growbth in cured-smoked chicken stored both
at room as well as refrigeration temperaturas, “moking paduged
the medsture content of birds resulting in lowor shrinkage during

prasarvation,

Tanto panel judges preforyed curad-smoked rafrigarated
birds followed by ouv&dwrafrigaratad, Judgaos liked the charactore
istic "“moky flavour® of cured=gmoked meat, The pink colour of

curad birds was alao liked by them,

This study indleated that eursd bilrds sould be atored
at room tomperature (25-26°) for % days and for 18 days at
rafrigeration temperature (9-6°C), Cured-smoked birds can be
safoly stored for 12th day at voom temporaturs (25-269%) snd
for as long as 32 days at refrigoration temparatura (5-6%),
Bince this mothod Lz simple to sapply and ls offective for short
period of prossrvatlion, curing and smoking could b2 appliod for
transportation of meat from point of production to the point of
eonsumption, without any adverse effoct on meat qualdty.

W ket o
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