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Nearly ~wo-thlrd of thfil wo~d' s 'popULation live in 

count:r.ies whieh are technologioally lems advanced than the 

nations of Europe and N.. Amerioa. YJeeo.uea of the large popU.­

lat:lon in the lass advancod countriss t tho per oapita consump­

tion or tood is much bolow the reoommended standards by the 

nutritional oommittees of' W.I-I.O. ltJhere the congregation of 
, 

the popUlation is greater than the land could boa.r, agricul tux-a]. 

produotion is low 0.8 reported 1))' U.U .0,0 (1963'). This state­

ment :1s bast suited for our countey. ~1inea the land mass cannot 

be stretched and as the human population is growing e.t a "lory 

high and fa.st rata, the essential nutrient roquirements like 

proteins fats, minerals and vi tam-ins etc., are not adequately 
, 

mG t from nsricul tural produce it thus ea:U$lng malnutri ti on. Th1 s 

finally-lea.ds to dls(:;asea. Of the-sa the moat important is protein 

da'fic1ency and espeOially animal. proteins, lIenee) w~., have to 

find out w~s and 1il$mlS to produce proteins of animal orl.g1n 

tor all human population in our country. It is here that 

poul try can play an important role. l?oul try could bo gro\ffl in 

areas \fher~ optimum produotion or oereals cannot be achieved 

duo to va.rious reasons like irrigation, land, fortUity of soil t 

etc. and again poultry oan thrive wall in Axtreme climatee. 

l;~1nee poul try 1s a prolific producer wi tl'l a short raproducti va . 

oyola, it oan multip1y rapidly,. Thus, the protein defioiency 

can overcome e ftecti vel, • . 
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Poultry meat and eggs are SOUJ'C8S of protein whioh a.re 

SUp'~r1()r' to manY' animal. proteins. It has also been established 

that for healthy serv1val of man, he requires certain amount of 
, 

animal protein and no other animal protein can outolass poultry 

meat and eggs. J~e to certain religous prejud1ces,meats ot 

sane of the large animals are not used wherea~ poul. try meat can 

be eaten b, all a.s tbere 1$ no bar. It is possible to produce 

mo~a eggs from hens and mora meat from bl"011ar8 bringing batter 

economic returns to the producer, But th1a achievement would 

be of little help, lf the adve..n:tafjos due to b~ad:tng and foeding 

are not effectively utilised a.t the time Of processing, preser­

vation. transportation and. marketing.. Thus, if the largo numbers 

of aggs produoed by hans nnd meat pl'oduced by pout try could 'be 

property proceBsed and preserved and much of the hunger ro~ 

protein QoUld bo got over. 

Poult17 meat, like any other' meat and meat p~Odu<lts~ 

1s highly perishable baoause of its high biological value,. 

There has been a. significant and substantial inorease in po'll1try 

production in India. in the la.st decade (PtUlrla., 1966). This 

calls for batter pr'oeasslns,prope r storage, (']uiclt transporta.tion 

and effiOient marketing so that the consumers as ~lall as 

producaret l"'aap the benif1t af advancod technological knO\lLadga. 

l1nrortunat~ly, India is situated in the tropios where 

amb:1ent tamparatu~ during most part of the year i8 ideal tor 

baoterial trlu1 tipllcatlon thus causing spoilage to meat and meat 
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products. ThGre is not adequate rafrigotat1on tacllitieg in 

India to prasorve, transport and market meat and mea.t products 

as is p:ract~csd in the advanced countries of the world. Hence, 

methods hava to be evolved to preserve meat at room temperatulle 

so that its nut~1t1va vatue is not lost and at the sama time the 

palatability is not a.dversely affected. Bact.erial £lora on the 

meat increases soon a.tter slaughter .1f pracaut:Lons are not taltan 

to keep them as low as ~oes1ble. 

Methods have been developed to suppress, if not destroy, 

most baota:t1& that grow on 'tntlUlt end meat pro:luott.· Homo of them 

like drying" storing at 1.ow tampa~atu:re·t cann1nt~, our:lng and 

smoking, irradiation and use of antibiotics hava baen tried in 

westem countries ror presel"'Vation of poUltry mea.t.. But due to 

various factors like cost, sating habits, etCtI, Bome of the bost 

ma~hods cannot be put to pra.ctice in our count17. Added to it, 

the purchasing POVOl' of the people is low. Honce chaap, simple 

at tbe sa."Tla time a f~fi.ciant me,thode have to be avol vad to pro serve 

poultr;y meat at room tempsrature for 8ufric1(~ntly long periods 

of time. 

Curing of meat is a Wry' old. method.. Home ,york has 

been (lone on curing and smoking of poUl try meat in U.B .A,. t 

Beasloy and. Marsden (19lf.1). But this method. requires further 

stUdi,9S as our oonditions of ld.l11ng, handling, processing and 

storage are different from thosa used in western countries. 

Realising the importance of ~h1a method of preseryat10n of meat, 

Chatterjee .&1 ..... ('1971) reponod sene preliminary studies on 
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curing and smoking of poult17 meat. Bhama .!14- (1972) 

have further en1.1gh\e!).od 011 method.s of (luring and smoking. 

nut mOre substantial work is 1'3 qui red. to improve on the above 

findings. 

. 
Cured meat 1s tha product obtained by subjecting 

meat to the process of salting along with th.e use of' ona or 

mora Of the following 1ngNd,tQnts~$od1um n1tX'ate, sodium 

nitrite, sugar, monosodium glutamate, s()cllum polyphoaphata, 

ascorbic acid, citric a.cid, etc. Halt iR 'usod either :In c1r,r 

. fom or a.s bl"ina O'fJ a. combination o'F both« From oonsumer's 

point of v!$W', cursd meat has p!\obably the most, important 

prope~ty 'of a oharactenstic pleasant flavour. Atter curing 

meat is sub~Jact(Hl to the proea~s Qf mnoklng in an environment 

of smoke. ~~.mt)1r;ing1 in tact, aotm as a comp1.emant to the onring 

Various Chemioals and antibiotics have been triad £01' 

presorvation of 'Poultry meat by many ~.:)searoh workers. But 

harmful result producad due to prolongad inolusion of antibiotios 

in tho diet limit their uae. Moraov~~r, Wide spread USC) of 

antlb1oti(.HJ 'in the foed may onCoul'ngo tho t\P~ea.ra.nca of antibio­

tic-resistant strains ot bacteria in the :t11tast:1nal :f'lora of the 

All the PQss1hUi ties and. :potentials of radiation 

preservation haw not bean fully explored. This method has' 

'been tried a~ a fJupplement to, rather than replacement of, 

Qths, method. of pr6uJtrvat1on. In spite of its advantages in 



food prassltVation Which include effaot1v3 inaotivation of 

bacter1~, loss cham1ca\ changes in the final product, thi!f 

n1,athod lms not got wlde a.ceaptanco beca.use ,. it is costly_ 

At the same time it oaUS9S significant losS' ot nutrients 

as also co1ou-r, ta~t't'a cmmgos nrG not1c~:)cl 1n the finished 

prorluct. flmall doses of i~rad:l.Qtlon is not auftie1ent to 

k111 the mioro-organisms praecn·t in meat. :,;ntargy leval or 

irradia.tion exceeding 9 MeV (million olectrovlots) induced 

rad1oaativ1ty in the 1'.1n1shed produot4 

Storage at l.0W' 'f:a;)mrJ~l'&tuX"e is undoubtedly, the 
I 

bast method of pratjs:cva:tion of pout try moat"'t ~~lnce re:rr1~e~ 

at10n facilities are not ()B8i.ly avai1.o,blo in· Inclia, this 

mothod :t.s n<>t o1~ much UtAO undf,r our ),)resHnt oonflit:lone. 

Thoro are metbods whioh can be V(;)ry' (:laai~y \tsad by 

the prOQ9Ssot' an(i at the S8l)1e time not httrmful to the COnsumGJ.'. 

One such method 1s curing f.U11.1 smok:f.,n~~ and can bo used under 

Indian ~ondi tione bt)causQ of handioaps in other methods lnanti.oned 

above. And sinon f all the aspects of curing and smoking have 

not been tacklad, fU.rthor atud:1.a B l1av~ be()n undel'taJeen to find 

tbe errect:1venems of cUHng and amolf1ng f.or prosG!rva.t~1on of 

tha cut-up poultl'1 at room tompera'tur(~ l11thollt much loss to 

its original quality and. thus facilita.ting eaey han(~in8 and 

transportation of moat from contra of :produotion to 'the point or 
eonallmpt1en •. 
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Salt is mora important in food preservation than 1s 

generally understood. The empirical observation that salting 

would ,preserve mea.t without refrigeration was made several 

thousands yea.rs ago. By 1000 B.C. sal ted and smolted meats ware 

used by the ~eoPla, Jensen (19~9). Between 3000 B.C. and 

1200 B ,C., the Jews employed sal. t from the dead sea for the 

preservation of var1ou~ feeds. Around this time Chinese and 

Greeks used salted fish in their diets. La.ta,~ Roman. included 

piQk1ad meat in their diets, Sinoe l.ong salt was used as a. 

preservative ro~eat and meat prOduots~ 

ROOKwell and I1!bartl (1924) studied the pres9r'Vative 

aotion or sod:l:um chloride. They oonoluded that thO preser­

vative action or salt may bG due to five important factors 

like(1) dehydra.tion action (i1) direct affects of chlQride 

:tons on reed (111) removal of oxygen (iv) sensitization or c02 

and lastly interference with the protoolytic enzymatic activity 

in the meat. 

Cunng is usually carried out in an in.f..nllate(l and 

rofrigera.ted room. Moat curing operations are carried out at 

temperatures in the neighborhood of 2.2 to 3.3°0 (Jacob 19?1)t, 

McCutcbeon and Lucke (1928) studied the a.ction of sodium 

chloride to find out its preserva.tive aation and oompared the 

efficiency Of sodium ohloride with magnesium sulphato.. They 

conoluded that although magaas1um sUlphate has a graate~ 
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d.ebydrating power on pl'oteinet thair experiments with bacteria 

demonstrated that magnesium sulphate 1s not as effioient in 
\ 

preventing growth of baoteria so sodium ohloride. The same 

authors in 1927 rEtported. that sodium ohlori(le and :potasl1um 

ohloride tended to increase the permeability or cell to 

water while calcium chloride and magnesium chloride tandea to 

decrease it. Further morn, the cells ara more permeable 

to wa:tar when the osmotio proseure or medium was high than when 

it wa.s low. This was explained by assuming that water dlf:f\18;~d 

through pores in a. partial11 hydrated gal constituting the cell 

membrane. 

Ha:mm (19S7) t lIamm and Grau (195'8) observed the effect 

of salt on ground meat. ~'hay found that pH ot meat daONStsae as 

salt concentration is increased and add:1tton or 5-6% salt had a. 

large effect on wa.ter-binding capacity or muscle. They 

reported that these ohanges wera due to the cbangas in the 

eleotrostatio chargos Ofmaat proteins. The binding of water 

brings about a. <iis:r'llpt1on of peptide chains resulting in 

swelling or muscl.e prota.ina. "J. onsen (19\ .. 9) reported that salt 

pentratlon is invar!oly proportional to the th1clmess of mGat. 

But so far no :references ara available to say whether c11ftorant 

curing Aolut1ons should be used for sliced ancl whoJ .. e portionf1 

of mea.t. ij1ghe~ tempe 't~atures help in fastel" curing and matu ... 

ration process b ,~t this increases the danger of spoilaga by 
• 

growth of undeurable baoteria and moulds (Kassa1 and KaX'pati, 

1963). 
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W1streioh !tal. (195'9) 1'ound that inorease in 

temperature resUlts in increased rate or u81~pentrat1on 
but they found no 1.1near cor~lat1on betweon temperature and 

pentration when the temperature 1s high. Chatterjee U A\.. 
(19'71) reported, cured-smoked chicken kept at higher temper­

atur<lJ was ha.ving higher sal.t content in both dark and white 

. meat than similarly trea.ted birds $tor(~d at low temperatura. 

Their findings are in agrt):'1ment witll observations ot Moulton 

and LeWis (1940) that aal t diff\UJes rapidly at higher tampax-­

atutte. Sharma~.' . · ., (1972) also eoneurrad with the above 

findings. 

Callow (1932)' observed tha.t pantration ot sBl.t into 

mea.t 18 through cl1ftuslon due to changed osmotio pressure of 

th0 systems and reaotion of sal t with musal.e prctelns forming 

protein-sal t c anJ)lax which has higher osmotic p~ ssura than 

brine alone. As a. result of' this, the initial. outward floW' 

of wa.ter and solubl.e proteins from lnuscla to brine 19 Qvan­

tually reversed. fIe a1.eo 'repol'ted that the diffusion of sodium 

chl~ride into the muscle is rap1,l, aquil.1birum baing esta.blished 

in about 48 hours in 2~% brine. Pantal~$n (19,9) as otteri by 

Grau (1961) also x*eportod similar findings. 

Wist:te1ch !14. (19,9) an their studies r(~ported 

that aooumul.at1on of salt in the meat is linear with the edt 
~ , 

conc$ntration of ~l'ine. ll.aslGY and Marsden (191 .. 1) whUe 

working with QU~ng of turkey meat, rapoltted that in tendon 

removed las the pentrat10n or sa1t into drum-st1ok musole was 

b\orea •• 4111 ~e,. allO supported the findinGs of WtatreiCk\ !l Al-• 
... 
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(19,9), that pantration of galt into muscle depends on con­

centration or brlne. Ii'nrthGI', they observed that keeping 

time of muscle under cur1ng pickle also influences salt­

pantrat10n in the meat. Chatterjee (1968) t Borys !:P i!1 .11.. 
(1969) and HtarszneJ1:i !1 ..... (1969) obsarva<l that salt 

pentration depends on na.ture and anatomical oharaotanltios 

of the tissue. 

Bulgarian worltors as 01 tad by Ox-au C 1961) have 

reported that the preSen(!{l of metallic ions in brine roduces 

pantration of salt but other ~roup of worke:rs hem the SenlQ 

eoUl'l'~ry contrad1ct this. In the la.ttar' fit op1n1on, ha.rd water 

increasos better absorption -0£ sal.'t whe;,raaB lIott and distilled 

water ratards 'it (eitcu~ by Grau, 1961>. Hm1tb a..t 41.. (19~1) 

found 1.1ttlo dirtarene·3 in ptmtrat10n of aal.t bGtwaen coarsa 

and tine grained salt. Orau and 13o'hm (1959) made Aimil.ar 

obst)rvat1one. 

Ca.11ow (1939) reportart tha.t fr3a~1ns aftacto the 

etructuJ."El or muacu1.a.r t1 ~~Rua s" H(J ob:gErrvod that pontrat1on 

of salt into pork whj.ch hns beon tro:t;Gn aTld. tha.\~ed is about 

20 J>ere{~nt (Jroatr.)r' than in frasb meat~ 11~ ful"the,r added 

. 'i,hat salt has an a.ccelerating affeot on the oxidation of fat. 

As ~ result cl.lrad meats ara more liable to spoUa.g(., than 

fresh meat through orldat:tve ra.nci.d1t~y of £tlt. Vaculttn­

packaging and. usa ot antioxidants hel.p to pr~v(~nt o:ddat1on 

-of tat in our$d moat. W1erb1cld. at a1 ff' (19,?) studied the 

water blndlng oapaoity at meat heated to 70°C and reported. 
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that increasod water binding oapaci ty of curod meat was effect1 va. 

But Hamm and Itawa (1962) vera of opinion that hea.ting the meat in 

presence of sodium chloride temporarily inoreased the "ater-binding 

capao1 ty which s:r.adually deoreased. 'But they found no change at 

30°C. Wismer and Pendereen (1960) Observed that aa a. rosult ot 

glycolysis in meatt the meat bocomes more watary. It is thought 

that a watery meat can absorb mora salt. But this 'was not found 

true baoausa thare were simultaneous drastio ohangos in the muscle­

prote1ns leading to l'Oduced water-holding capacity, Hence watery 

meat cannot hold more water .. 

Osmajgn$S (1~9) reported that ,there was no :tmmediat&' 

l~rowth or micro-vorganimns 'in sal t ooncentration exoeeding 13 percent 

in the nleat. But halophilio bacteria. showed growth evan in meat 

troated with sa.~urnted (26.5 percant salt solution) brine solution. 

Cavett (1962) round that both temperatura and nal t concentration 

hav3 syn9r~~1stia a ffeet on the spoilage nora or vacuum-packed meat. 

Pivnia and Thacher (1968) showed that meat having' 6.2 porcant salt 

and conto.ining 106 spore a/eram remained non. toxic for 18 months at 

30°C but beoame tox1d in presence of less salt_ They also found 

that sodium chlorido and sodium nitrit<:} haw a. synergistic effect in 

inhibition ot toxin producing baotor:La. 

Nunheimer and Fabian' a (1958) showod that a,(ld1tion of' aoids 

(acetic, citric, lactic) rOQucad by 5'0%, the amount of sodiUtll 

chloride neeessat'1' tor garrn1c1dal action. r·iclean !1ll.. (1968) 

observed that salt concantra,t1on mora than 2 to 3 percent inhib1 ts 

produotion of entrQtoxln B. nut Genigeorgis !1 £\1.. (1966) reported 
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that atrain s6 prOrlucad entrotoxin in cured ham under anaerobic' 

conditions with brine oontaining 9_21fNaol. Jfendereskl (1971) 

roported that B9'tob1c spore-fanning be.ct(:~r1a, olostr1\lia ware 

more sens1ti",a to inhibitory effect of coo]ting salt than cocci,. 

Hrak a:ntl nonar (1939) whila working on tho growth of yeast 

on pio,kled ham ahowad the prenence of only three genera. viz. 

nebar.ycimyces. Fiehia and r,fyeodexma.. They found :Oebaryomyoes to 

be high salt tolarant and to predominate on brines oontaining 

1~% or mora salt, while tho other two genara were found in brine 

containing four to fifteen pe'rooot salt. Ingram and Dainty (1971) 

reported that Nacl a.t ;f, level inhibited partly and at 7'~ level 

inhibited oompletoly the growth of bactHria. They further added 
Clcls 

that the inhibitory aotion of Balt, on growth of pseudomaYtL-mEl\Y bG 

either due to inhibition' of the proteolytic pavor of pseudomonas' 

or interferenoo with the motabolism of amino acids which leaiia 

to the produotion of evil-smallinfJ compounds or both. 
o 

Gelman and Filatova. (1971) observed weight changos when 

sal tod fatty hal"ring~ wera stort3d at temperature balow' t1"39 zing 

pOint. The maximum weight increment was 6.92 1: 0.28 percen.t. 

The lean fish tended to loose weiftht a.t about 2% above the 

initial level~ while fa.tty fish ma1nta:1.ned the '",ei[~ht increment. 

They concluded that the 'Weight increment depends on factomlika 

( 1) the fat ,'.,. and salt content in the fish (2) on tempera.ture 

(3) the, time of storage and (1+) on the ratio of horrillg weight to 

sal t. De·l .. valle~;" U~. (1973) studied the bacterlal count and 
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estimated rancidity of stored quiok salted fish and reported 

that fish with high salt content tended to have low moisture 

content and low bactorial count and Viae varsa. To find out 

the halophUie bacterial count, they used nutrient a.gar media. 

tl1 th 10% sodium cllloride and in::;cubatQd at 37°0. 

Grau (1955) observed that small amount ot suga.r in 

curing solution inareasas tho navour, tenderness and oolour 

change, etc. Ovsr and above, ~U£tar contributes to the maintenance 

of optimum pH. ~f1hal,.i (1969) reported that ham treated with 
• staroh ~1Up or with saccharin had the bast taste. Groanwood 

!l~. (1940) repo:rted that sugar contributes in setting up or 
a reduoing condition during curing :process. Horow1tz-~!lassowa' (19~1) 

observed that bactor1a of subtU1s group form acatylemethyl 

oarbinal fran sugar. This compound 'Pl'Ota,cts nitrite from 

ox1dation as :I. t 1s easily ox1tl1sad. 
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Curing of meat by utilising modium nitrite as atl 

g,Qsant1al ingred,i9flt 19 an ancient practice whioh persists 

to the present day. The colour of natural meat is due to 

presenoe at a 8ubAta..Y1.ce in moat callod myoglObin. Its frtrue .. 

tux-a 1a more or lams similar to haemoglobin... The 1'0119 of' 

nitrite originatod primarily as an agont for fixing colour in 

th.O meat but coneidarable evidences ha.ve ,sinoe b l3en (levaloped 

supporting a preservative f'u.nct1on as wall. As ea.rly e.s 1B91 t 

Polanski demonstrated that n:1 trata in the cura 'WaS raduoad 

to nitrite as a result of baoterial action. Tho eha.racteristio 

red colour or meat and ~f!.oa.t products waa considered peouliar 

to cured meats and it \<fa!f formed in, the presence of nitr1ta 

as obsarvrJd by r:lsska.l t (1899). (Cited by W,as~erman and Tally,1972) .. 

rleas]£g' and Marsden (19l .. 1), 1.falcolm ~ Al.. (19;7) 

and It1nner and Nar'sden (1961) ha.ve· de~lcr1bad the usa or salt 

petal' in curing of turkl3Y meat. -l"ansen and Heas (194.1) reported 

t.hat in bacon-oure, the nitrate added in oUr1t18 solution was 

reduced to nitrite and nitrite was furthor rGduced to hydroxy­

lamine. Tarr (191~) showed that 1.07% t,!alTo2 lAas baoterioidal 

to S,.aureus and otha:r .facuLtative anaerobes at a pH of ,.6 
but wae not bactericidal at pll 1.2. He fu~thel;' added that in 

cured nesh stored for thr~,e days at 10°C t aOti1Ul'll nit~a.ta Was 

reduced to nitrite and nitrite was further raC1uead. eharaota:r­

LaUe colour or cured meat itS dUG to nitrosOln)'oglobin. a oomplex 
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tormed by combination of nitric oxide with reduced muscl.lIJ pigment. 

J!~ddy and Ingram (19,6) obseHed that 'Baoillus speoies of bacteria 

produced nitrous ox1de and n1trogen tram nitrate added 1n cu~1ng 

of bacon. Castellani and Niven (195'~) demonstrated that s. auraus 

wae capable of growing in the presence of significantly high 

oonoentrations of }far-TOa than when cultures wero grown in an 

aneorob1c anviranment9 

Niinivaara and Poh3a (19,7) observed that red cOlour 

of cured meat was due to raduat10n of nitrate to nitrite bY' 

various species of ~aglQ~gl.; ~&Wj,lU, ~ES.;tn,A' Q,.!i~£!!m.a 

and A~,m12m&tQ,~~ gdd.y (19,8) and Patterson (1963) found the most 

m1gl~gQStg1 developing on the cured meat wJ'J.a~l responsible for 

reduction ot n1 crate to n:t tr1 ta. They further observed that 

undesirably bigh concentration ot, nitrite prOtluct:t.on was found 

when the number of microoocci btlCame large. l'it{ltar nnd ':rayler 

(1963) roportad that nitrite and not n1 trat{~ can be metabolised 

nnerob1oally to nitric oxide bY' eneymes present in Post~liQrtan 

muscle tissue without dependence on baoterial action, !J.be £lame 

authors in 1967 confinued that un,'1er ana~rob1c conci1 tions 

skeletal. muscl.e enzyme sY't~tem b:cought ·about reduction of both 

metmyoglobln to myoblobin and of nitrite to nitric oxide. 

Bacterial 110ra of the musc10 though activo in the) utU1zat1on 

of nitrate ~d nitrit3, w~re not capable in reducing the nitrite 

to nitric ax:lrle. They further added that the tissuo enzyme 

Cl1tooh:rome-oxidas+l, to be respons1blJ9 for produot1on<:':,iof nitric 

oxide $l1d production ot oured meat colour. Brooks (1937) observed 



1, 
that in absence of 02 nitrite reacts with myoglobin to form 

equ1molar quantities of matmyoglob1n and n1trosOInyolllob:tn, if 

substances capable of raduc:Lns (metmyoglobin) and nitrite are 

prament. 

Lawrie (195gb , reported tha.t suocinic dehydrogenase 

enzyme of musole was responsible for reduotion of matmyoglob1n 

to myoglobin. Fox (1962) and, "ox and Thomson (1963) have 

shown that nitrio oxide roaot directly 'With metmyoglobin and 

that the complex can tbsn be reduced to n1trosom,.og10bin~ They 

also added that the rate at fonnat1on of n1trosomyog].obin is 

much faster than tho rate o:r reduction of matmyoglo'bin the 

lattor ne~c1 not thare tore be: an essential st~')p in thO 'ProcaEJs~ 

Richardson' (1970) worlcing on baoterioidal propf)rty ot 

nitrite reponed that nitrite may' inactiva.te bacte:r1al enzyme 

by combining with amino groupsof oa:rtain enzymeeh Urbain and 

tlenson (1940) raportscl tha~ at elevated ~H. the oxidation or 
nitroaomy'oglob1n to matmyoglob1n is Xt0tarrlad~ Henhe:lJn (19)f3) 

sugga sted that nitrous acid produced £rom n:t. tr1 to and havin6§ 

baoteri(lid.al effect combines with amino gl'OUPS of Qt9I'to.in enzymes. 

Castellani and Niven (19~,) found that antibacterial activity 

or n1t,rite increases as pH is lowered within an aa1c1 range. 

Thay further addod that m1orobial inhibition is ~avoraed by 

by addition of' sulphydryl oompounde such as thioglycolic aoid 

and cystine. This obsorvation reveals tha.t nitrite or one of ita 

breakdown produots interfere with the sulphur :nutrition of 

lNloeptl'ble mioroo:rgan1sms It 
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Pivnic !1 &1. (1970) NPorted that shalt-life Of oured 

meat is inoreased by inhibition of baoterial 151'019138 by the 

ni tri te. P:tvn1c and Bird (1965') obsorved that modera.te inorease 

of sodium chloride with a.ddition of 62 ppm or sodium nitrite 

prevents the tox1ganesis by 01ostrid1um botulinum type At 13 

and E to a. X'Gruarkabla extant in cooked., vaouum-paoked meat in 

plastic pouches. DY'er and Castell (1949) observad tha.t there was 

no a1gnifiermit Nduct10n ot nitrite on storage. Uasserman and 

Tallay (19?1.) raported that frankfurters prepared without sodium 

nitrite, 1n the cure, and oooked but not Bmoked had an unpleasant 

grey colour. When the same t without n1tri te, was smoked and 

cooked had brown surfaoe. But a desirable pink oolour wae 

obtained when Na'N02 was added in the cure. This finding shows 

that 11aNO:z impart. good. colour to the finished product. 

Bddy !1~. (1960) observed a substnntial loss of nitrate 

from maturine bacon without any oorresponding aocumulat1on:\ of 

nitrite. Thoy we~ of opinion that some quantity of nitrite 

may disappear through purely chemicQl reactiQn with mQat 

constituent" i.e. ham protluots and amino com:p()unds. Ingram 

and Daney (19?1) reported that yea.sts which are commonly Been 
I 

in the latter stae;e of storage may bo ra~pons1bla for tht3 fa1.1l.Y\ 

nitrite concentration. 

Plvn1a i.t. Ai- (1967) eontimed that sodium nitrite 1m 

an unstable alkali salt and its level in cured produot 18 

af'fected by temperatuN and storage conditions.· !'hey observed 

2 to 3 fold loss in nitrate oonoentration at 30°C than· 'at 20°0 •• 



17 

Nordin (1969) obnerved that rate of nitrite loss wa.s linea.r 

to its conoentration and, inoreased with temperatura of lowering 
I 

of pH. !here was rapid lose of nitrite at room temperatura 

beoause of rapid bacterial mUltiPlioation snd subsequent 

utilisation of ni tri te by these flora It Takaj1 U Al. (19'10) 

observed that oonoentration ot nitrite in cured meat 'was 

affeoted by the factors like curing periods, period of storage, 

type of' raw moat, pH of meat, oooking time and, cOOltlns temper­

ature. 

Huchann and Hloberg (1972) reported tha.t ~.1lU:~111 meta­

bol:f..2es nitrite when ou1.tured aerobical.1.y. Duncan 'and Foster 

(196aEl
) demonstrated that nitrite at c®maro1a1 levels (L 200 ppm) 

was inhibitory for spores and vegetativB oel:Ls 01' various 

epacial of the apore torming gonara 1112. QJ;gml,tJ~Bm and l1acJJ,ll1! .• 

Roberts and Smart (1974-) found that sodium nitrite heated in 

the lab medium was more inh1bito1"7 to sporos of Q;LogJiix1/!1&, ap0c10 s 

than n1tpita ~dded as a fnteNd starUised solution to the 

same madluo:t,. They :fuJltha:r reported that the inhibitory aotivity 

of heated nitrite mediUlrt wa~ not stable indefinitely as Browth 

som'lt:l.mae occurad on re ... :J.noculat1on with vegeta.tive cella. 

L1jineky and gp~te1n (1970) reported that nitrite combinea with 

aGcondaey atn1nas and forms carcinogenic ni trosa;m1ne. Aecorc1ing 

to report givan b.T Medioal ~lorld News (1915') it is ovid.ant now 

that nitrosamine is carainogonle in natura,. It has also been 

reported that the occuranoe of stomach cancer had decreased in 

the oountry where adequate l'oht:tgarat1on facUlties are available. 

Al1 the same it :1.1 felt tha.t the danger' of oat'CinogenElsis fram 

n1 tr1tG cured •• at is extremely emall .• 
. . 



Bmoking of meat has tra.d1 ti on ally boen a method of 

extending the shalt-lite of meat. Smoke helps to preser.ve 

meat by acting as an antioXidant, a bacterioidal agent, a 

bactIJriostatic agent and by providing a protective film on 

th.e product.s surtace. It gi vo s a pleasant smoky flavour 

to the finished produot. 

CallOW' (1927a) noted that smoke fran ha:rcl woods and 

protiueed by 810w combustion of sawduet inhi"oit$ microbial. 

growth, retards fat oxidation an.d imparts fla.vour to the cuX'sd 

meat. He turthf;lr a.dded that bactericidal. action of smoke is 

partially due to formaldehyde. 

Bug€,~ (1927) reponed tha.t on heating wood a wide 

range of oanpounds a~ generated depending on the type of woo(i, 

the temperatura of mmoke chamber etc. Cutting (19~2) bas 

reported that partial combustion 01' wood produces smoke oontain. 

ing organic compoundm ~uch as aldehydGa, a.cetone, lower a.lcohale, 

formio, aoetio and higher tatty no.ids, phenols, tar, ketone$. 

The absorption. or these components are mor,3 er:fti:)ct:tv~) than 

supe~f1aial dr,ying action of. sm~te, The pioneer work ,carried out 

by Pettet and Lane (1940) have shown that tlok wood mnolte contained 

O. 12% f'ormaldhyde, 0.5'7)'( high';)!' aldehydes, 0* 67% ketonos, 0.38% 

:formic acid, 1.71" acitic and higher aoids, 0.96% methyl ·aloohol, 
I 

4t81% tar, 0.07% phenol and .... 21% resins. (Cited by 1)raudt, 1963) 
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Draught (1963) reported that colour de'Velopnent on the 

surfa.oe of meat dap{)tl(ls on the component of wood resin. 8moke 

provides a desirable colour and tlavour or smoked prOducts. 

r"sa (1933) found that smoking gaVe substantial. protact1on 

against :rancidity development on the surface of bacon. This 

was due to antioxidant property of smoke constitu.ents. 

In ur:umtoked bacon stored for' 98 dayfl'f at w 10°0. the 

peroxide va1ue was vary high on the surfaoe and reached a 

neg1.1gibla v91ue at about 112ft from the surfa.ce. For mnoked 

and simUag,. stored baoon the peroxide va1:ue was low on the 

eurf'ace :Ltaalt, and very low at about 3/4"· from the surf'ace 

and declined st:111 further in the interior or meat. These 

observa.tions indicate tbat mnoke' components Ql!a found 

largely at the surface of the meat. Hhewan <194.9) :round that 

cold smolting at 28"300C produoed 25% reduction in viabla 

baoterial count and tha.t 11a.cter:loidal. stability wa.s a f'lmction 

o.f phenolio compounds present in smolts and smoking time. 

Gibbons it. &l. (19~4) demonstrated. that smoke constituent!' 

were ohe1f1y raeponslble for the wall known baotoricioll.t effect· 

or the comb1.nad, smoking, heating and drying process. Hanley ~.t 

&L.. (19,,) made a. study on the cccnparati",o tlsefulnesr!t or 
electrostatioally emoked and conventionally smelted toot1s. They 

fo'und a slight diff9rance in na.vour of the ba.con smoked by 

these two methods. 

Kttchell and Ingram (1966) observed that baoon after 
, 

curing and smoking had perceptible difference both in the number 
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and types or bactoria. They found that with greater intensity 

ot smoke treatment there was greate" reduation in bactal'1a1. 

numbers and thus longer shelt.lifa. HUla:Lnl and COOPSI' (195'7) 

found that eteUtoftdist111nte traot1on of tmoke oontained most 
, 

of the tLavSUl'ing material.e round in smoke particularly pbebol." 

a.cids and carbonylj. The non .... steam distillate fraction was 

largaly made up of water :Lnso..1.ub1a tar and water soluble wood 

resins. They further reported that phenolie compounds are 

of great importanoe in .oke flavour and others have secondary 

role. Foetal' and simpson (1961) reported that va.rious oomponents 

of wood smoke- consists ot two phares (1) a disPdrl9'~.l liquid l'ltase 

containing SlnQlcEt part1cletJ ant! (2.) a dispi3rairlS phass or gas 

phase" The d1sper.'36 pa:rt1clo size are of the order of 0.196 

to Olt 346 u in diamataX"1I These particles a:tta liquid droplets 

formed b\r condensation. Hmoke particles oontain o. 1"alat1wly 

low portion of volatile compounds and a high proportion of non 

volatUe smoke components. They fUrther added that smoking of 
. ~ 

meat might ovolvo vapour absorption b~/' surface and 1nto~ha1 

wateX' is muoh mora important than direct d.apositi01't of smoke 

particles on maat surfaoe. The rate ot deposition of pbena1s 

was nearly 20 tines more f'or 't-1et meat surface 'than to dry surrace.' 

Kurko (19,9b ) roported that phenOls ware effect1~ 
antioxidant whereas other component.s inolud1ng noutral materia1..s 

(alcohal and carbonYl) organio baeea and o¥'gan:lc acids were 

ineffeotive as antioxidants. Ph$nols with higher boiling point 

ware slightly more effeotive than those having lover boUing 
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points. TURner (19,7) found that fish smoked at 6!)~?,oC had 

moat or the psychrophUic bacteria. dest'l'oyed and on~y the most 

resistant mesophUas wore hxpGcted to remain alive. Z:J..emba 

(1969) found that typioal smoked colour formation was due 

mainly to oatbocyl.-amino reaotions. fu~ aoid constituants of 

smoke might in'tansi.ty the oolouration by hydrolysis of proteins 

and 1ncrea.~1ng the c:oncentrat1on o£ :fl9activa amino groups. 

Krylova i.t.lLl" (1962) MPorted that thE) intensity of f.1airour in 

emoked pro(luots woul.d depand on the reaction between th,') compo­

nents of smoke and functional groups or meat proteins. Thus,.... 

phenols ancl polTphel'lols raact with fiR groups and oarbonyls with 

amino groups. 

Brummandor£ (19?O) descr.1bad the use of emoke producing 

tablets oontaining mixture of sawdust) ~pices and other flavouring 

agents. The moistur~ content of such tablets was 7-9% and com­

pressed to form the shape of tablet. Randal and Bret.zlar (1970) 

reported that reaotion batW'taell smoke constituents an(l funotions]. 

group of Iileat proteins produced a d,eorease in pU. This was 

thought to be due to pentration of organie acids of smoke 

oonst1tuents into the meat6 
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H~I& t npolldl·{f~ il,!Jl,' .. n:e2me~IlX 

Tho precise· bag:J.l1ning of man'1I awaraness of, tho presenoe 

and role of. mioro-organisms in food is uncertain. It is pre.".. 

eumad that man flrAt encoUfttared problems of food spoilage about 

8000 yeat's ~(). With the advent ot prepared foods, the problom 

Q:f' disaSfHJ transmission by foods and fa..s:ter apoUage due to 

ineffioient storage and outbreaks of food lloison1ng llu:).(\e thair 

appearance. The 'awareness of spoilage of prepared foods a.PJ'a .... 

:tently dates hom around 6000 B.C. ,Although man was evare of 

quality attributes in meats by the turn of 13th century, it im 

doubtful it ~e had anY' knowledge of thEl possible role and rela­

tionship b~tween meat quality and micro-organisms. ,Acoor-ding 

to Jay (1970), 'Kircher-'. Ii monk who as early as 16,8 was 

perhaps the first man to suggest the role of micro-organisfJu$ 

in epol1ago ot foo-d.. lIe ret'3rred to baoteria as twoxme' 

invisible to the naked aye. L.Pastaur (iS3?) for the first time 

appreCiated and tmdarstoocl tho role of micro-organisms in spoilage 

of food and in 1860 he emPlqyed for the !1rst time the use Qf 

heat to destroy undesirable organiam in wine and beer. 

Ayers-tl 4. (19,0) reported that spoilage of poUltrY 

meat was mainly flue to the presence of micro-organisms on thG 

surface of the meat and espeoia1.1y l!!W!fl~u at lover tomperature. 

Nagel !£ Jil... (1960) ooncurred with the a.bove findings.. A:ye~s 
. . 

i1 Al. (195'0) also reported that log l •• 4-0 (per cent1i7letex- square) 

microbe. were present on chicken meat surfaoe. May '!JlI1.. (1961) 

reported the presenoe ot 1.og ?,.02 bacteria on tho broiler skin 
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surra.,. !rhe same auth.ors in 1962 shoved that wl10le poUltry meat 

tended to have a. lower miorobial count than cut-up poultry. 

Bines lliost of the organisms were present on surface hence surfaee 

count was more valid than counts talfen fran deep tissues. 

Gundorson U A1.. (19;4) attar extensive 'Work for two 

years on poultry and poUltry-products identified the fOllowing 

species of bact.eria .. A.rulam91;)n£rt~l:t A.e ml1agjfal!t L\1g,al1J1aM.lt 

~;j~,lgb!~WJlt 1l~QJJ.1Ylil.. ill~a2:tu3m., ~~gt!?£UMaUU!f tltas:.91~:t!:mu, 

E.t2»!Ylt t!:tlmJ1Yl..QQ.IQoW!. Q9rJll'lu\.s:~~;ta. and tiW,®9l1D. Woodburn 

(1961+.)' invcfJt1gated the incidence of aalmonel1aa in dressed 

broller-fJ'Yer ohickens. He found tbat ?2 of 264. i.e. 27% 
\ 

ba.rbcured rI&I&UmitJ,A!2 repreaenting 13 sarotypas. [. mtNl:;&I, 

a. nl4;t,ng and §.. lkL~lQa!.Y ware the most common serotypea. 

Kraft l!£l- (1966) stated that miorobial flora of trash poUltr,y 

consists ot lltJJU\ggn9ll&a and other gran negative organisms as 

well. as sattDmlag:tf~,r.tm , Althts:m~l~l"!, t1+'0.r911ftS11Q,:dlIr! and othe1' 

organisms .. 

Halker and. Ayres (19,6) raported the presence of 600 

to 8100 -orcaniml'lfJ per $qua:ro centimeter on the skin, prior to 

p:rocee~inl~ bu'c after procossing it 1ncraaoad to 11,000 to 

93,000 per "g .• om._ \voodbum (1966) found no air,nif1cant differ.. 

enoe in thil number of 'Viable organiems present on cut-u.p and . 

whole carcasses. nut Ayros (195'0) observed that miorobial. load 

on oup.up poUl tvy wa.s bigher than whole carcasses. Galton 

and Arnstein (1960) considered poultry- to. be the -largest single 

veblele in the dessaminatlon or out broaks of food bome 

1n~at1onB. 
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Elliott and 1~1chenar (1961) reported that orf ... flavour 

from poul. try carcasses appeared whan log or the bacterial 

number reached from 6,:; to 8.0 per sq em. They furtha:r added 

that at log oonc,entration of '1., to 9.0, el.ima formation 

occura(l. psychrotolarant £§!W.~Qmgnrull and AW~.2hag]~J! (~rQW 

faster on skin than on other muscle tirH9lltl as per the findings 

ot Clark (1970). According to Gibbous (1958), black or rad 

d1scolouratton in cured l'llf-.)at could bo formed by certain 

l'Tagal II 4- (1958) observed that scald tank wat3l" 

and faeoal material from the vent were the chief Elource or 
oontamination of poul try moat during processing procedures. 

Jay' (1969) has shown tha.t at low temperature. the 

nource of nutrients for psychrophll's consists mostly of' 

soluble non-protein Rubetances of 'Whioh 3., percent, espec1a1l.y 

tho carbohydra.tes in ,the form of laotic acid, gluooso t free 

amino acids anc1 rela.ted compounds 11k:o nuoleotides are pl'\")sent 

in the slt1n. He also noted tha.t foul odour generally a~9ocia.ted 

with meats gBtting spoiled probably owe th,oir origin tc) frOG 

amino acids anel duo to! production of n2~~ from sulphur contain­

ing aO,id,s t NUt.. trom many amino acids and rela.ted. compound e 

prefJent in mea.t and indole from tryptophan. Lex-ke.~ 4. (1963) 
. 

reported that pr1mar,y proteins of meat are probably not attac~ed 

until the supply of the s:tmpler constituents are exhaustad. 



Hansen (1960) and Cavetta. (1962) observed that packaging 

the cured meat in oxygen irnpe:nneable wrapper, the bacteria 

utilized the oxygen that is present in b0twaen the wrapper and 

mea.t for their respiration. If the 02 a.tmosphere of the wra.pper 

is replaoed by carbon .. d1ox1cle, the typo of hacteria also ohange, 

p»tolQQS2.Qg1 succeed in developing initially but'dul tima.te~Y' lm;1g 

§'o1c! llft&tel'!~1 predominatallt Kratt and Ayres (19;2), Halleck 2.t Al..­
(19,8)1 were of opinion that spoilage of meat at 20°C and above 

is not the same as tha.t observed at low temp3rature It Tho 

aerobic spore rormeX's are conspiouous at higher temperatures. 

These mesophilee and 'thor.mophilee poesess enzymes that are more 

protedlytlc than those possessed by psychorphl1as~ 
I' 

Robarts anel Ingram ('1966):raportad tha.t olostendiEi were 

not seon in adequately oured meat and stored in warm temparature. 

They are not able to give any l'eas'on for this. 

Bamese and fhornley (19,6) observed a muoh grtZlater 

proportion of ra.oul tativa anaerobic speCies (rm.te~asJ~pnatJJHlfl) 

at hi. her tamperatura. 1J."hia might bo due to the l'aot that a.t 

higher tempe;ratUl'l;) the respira.tion at the meat, tissue ia much 

groat(~rt so there is l:th:~ly to be lOGS available oxygen in tho 

t1s~ue neaX' the ~urfacf:l on which bact1Jria grow. Ja.y (1970) 

observed tha.t smolted cured meat bOOan1G rola.tively l~tJs susceptible 

to spo1lagcl by baoter1sIt The most oommon form of apo11agn in 

oured ..... emoked meat caused by moulds which may b~ Qa12grsi~.l1!g,t 

mllg2tt b.Q:btt~§, :Qe~l3B and othorsoe 
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Patterson and Gibbs (1973) studied the miorobiological 

activities of oooked chicken. riley observed tha.t by cooking 

the chicken at a,Oc for ,0 minutes the residual :flora oonsisted 

la.rgely of spore forming baoteria. The predaninant residual 

speoie s were IlM~:J1J.!§. lllJb:t~l11! and 9Ja,9.stnS!~1ml l2it1:~m~n:tIml. 

r~on-spora forming bacteria wera not deteoted either after cooking 

or after storage at 1-3°0 for upto ? days. But tJtoraga at 16°0 

for 3 days markedly increased the number of non-spora forming 

organisms, although ofr-flavour typical. of apoUage were not 

apparant. Hobbs and Spooner (1966) bad. also obtained ve1!7 

sthtb:tl.ar resul. ts with oommercially cook(~d birde. Mead (1969) 

also supported the ideas of HObbs and spooner but reported tha.t 

storing the oooked ch1clt'&n (8~oC £01' ,0 minutes) at temperature 

of' higher than 16°0, the dangor ot potential food pOisoning 

organism mUltiPlying was greater. 

Varada:rajul u and 'Narasimbarao (1975') reporte {I tha.t 

microbial load on 11 va pou1 try 14aa found to be 1 fI 0,3 x10lJ. 

organ1mns/cm2• After dressing. evisceration and washing, the 

miorobial load on the CarO(lf~S ranged from 3.2x103 to 9.6x1o?cm2 

with mean value of 1.17 x 10?cm2• They fUrther added tha.t 

dressed ev1scGratad. chilled and paokaged chioken ooUld be pra~ 

se"yed a.t 4.0.:,t1()C foX' 109 hours with no loss in quality. The 

shelf.life could be extended if the initial contamination on 

dressed ch1clten is reduced and limited to log 31cm2 .. 
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QTIlglll,ArnI2~~Yf~.~ (JiQHO~OD~!Ili m, U%Al1~. Af)CQlY}!Q, 

AQlD mtP~;ypII.Qf1FllA~i~:.t etc,) 

Ikadak in the course of hiB poinoering investigations 

on the protein constituents of saawaed (Lam1nal'ia. ja.pon1oa.) 
, . 

isolated this oompound, monosodium glutamate, in 1909. He also . ' . . . 

mentioned that this compound does not hava taste when taken 
. . 

alone but if ingested alongwith proteinS its natural na'V()ur 

1s anhancec:'1 (Barry,19te)peUkam (1956) reported that monosodium 

glutamate is practically tastalesm but intensifies tho flavour 
, " 

of certain foods. Dove (1948) obsl3rved that monosodium gluta-
. , 

mate (MaG) QQoentuates and blends the natural tlavours of 

roods suoh as meat, pou1. try, saafoo!l, oerta.in vegetables ('Jto. 

Maroey (1969) reported a unique characteristio show.n by mono.­

sodium glutamate in that it increased sal £~1vation and thus batta3 

s.pprac1at1on of the dalioate aroma components of food wh11'.e 

eating,. The nature of a.otion bringing about this increasQ tn 

taste is not clear. 

Fingi (1970) rE~portad that monosod:l:urn gl.utamate WD,S 

round to induoe a feeling of sickness in ;~ SQrne people roforrad 

to as "Chinese restaurant eyn(lroma tt • The oha.raoteristics 

symptoms obsol'Vod were dul.lness, narvousnesR and ich1ng in the 

shoulder region. j3'~lt ?-forsalli and Cnratt1nis (1970) contradict 

the above observation and reported, tha.t monosodium glutamata 

evan when injected in high doses had no eftoct on the oocurance 

of suoh siokness. Annon (19?0) t~und that glutamic ao1d orally 
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ingested improved mental. fwlction but causa brain damage 'When 

inl).eota}1 in high doses. 

Chattarjeo J1.&l. (1971) have also reported the use of 

monosodium glut~ate in ohioken meat curing. Arau30 ~ ~.(1973) 

reported that SOJlle people exp!)r1enco a gt\3at thirst attar moats 

con tain1ng monosod.1um gl. utamate. It ha.s b()r;3n sugge sted that 

monosodium glutamate may have a direct thirst-produc1ng eftoet 

on the central nervous aystam~ But the .autho~a .notioed failur~ 

of glutamat9 sal ts to produce any thirst inducing a ffect since 

potassium glutam~te did not produce an inorease in thirst when 

81 von &.1.~ .JJJl~ in ~xper1men~8. Olney (1969) has reported brain 

leaions oaused b~ injection .or monosodium glutamate. 

, 

Grau (1969) t1fohlar and Raible (19,9) and ~racquast U 4-
(1969) observed that there was increa.sed colour (l,eVC31()~el'lt whon 

ascorbic acid was addod in the pickling solution. They tux-ther 

raported that it helps in oolour ratant10n and a lN~duced tree 

ni trite acmcantration in the fin1 sh!~c1 product. UaUX'ickson ~ Ala.. 

(19:)6) reported that brino conta.ining monosodiu.rn glUtama.te and 

a.soorbic acid gave a gray pink colour~d product which is a 

desil'*able charaoter1at:to for ham. 

lfiUiott !11l.. (1964) reported tha.t there was inh1b1 t10n 

of growth ot non-fluresoent strains of bacteria in synthetic 

madia by addition or pure polyphosphate in' the madia. They furthor 

added that inhib:ltor:( action may be due to ohelat1ng property of 
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pclyphosphate vi th mata:lj:tons suoh a.m magmetd:um (Hg),. Cnatterjf~e 

~ AL. (1971) used tr.1so~1umpdlyphoepbata 1n the curing of oh1oken 

moat and observed that additlon of this compound in the cure 

reduced cookins losses and increased water-binding capac! t:r 

of meat. shutts Md. W!erbick1 (1973) studied the aff6«"ta of 

phosphata concilntrat:ton on meat shrl.nkags, on swelling and on 

pH of meat. They found that trisod1umphosphate showed a l~ss 

shrinkuge whan the oono0nt:ration of t:risod11.mlpbosphate wa.s 

increased fran O.!;) to 1.0%. Tdsoitiumpolyphosphata also increased 

the pH of Vleat and, inoreased the 'Water-holding capaoity thus 

reducing shrinkage. 
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* * ,.. CHAPTfER XIX * 
* * * Material and Methods • 
* * • * * •••• '*.t$t$.~ •• $'*'.$.~.*f.'*. 



CU:ring solution wan prepared by di nsolv1ng the 

fOllowing 1ng~adients in weighed quant1~ in measured v~uma 

of boiled water. Hater ussd was boiled, for half an bour so 

t;hat the d;Lssolvod metal ions in tap wator may not intGrfore 

with the aotion o:r the curing agents at the time of curing., 

In all the trials only wet curing was adopteul. 

The following ingradients were used for preparation 

of ouring sol ut:LQn. 

Commercial ta.ble salt, (5!ATA) 

eane suga.r 

sodium n1 trate (A.ll) 

Bodium nitrite (AGR) 

l~Ohosodium gl utanata (A.R) 

~ .. ?2 kg 

6~~OO gms 

85.00 gtnm 

204 00 gms 

The ~b()Ve ingredients War(l <l1ssolved 1n 40 l:1tros 

of mine rat free wa tar g1. vins a sa:tromater reading or 60° at 

20°0. Thie pickle solution contained approximately 13.6% 

salt. 6~8% sugar, 0.16% sodium nitrate and. 0.21 pa'l"Cerlt 

sodium nitrito and O.O'%monosod1um glutamate. 

Aliquota sa,mplas were taken from fresh as wall. as 

oured and cur(i)d~smoked birds at lJoth and 9th d~ or storage 

and mOisture, protein, fat, ash, ohlorid.e and nitrite were 

estimated. to find out the effeot of ouring and aurin£ and 

tmloklnlt on shelf .. l1f'e and palatability. Empha8is vas given 



31 
to chloride and nitrite contents since this has direct bearing 

on preservation and food and druslawso Beparata anall'sis for 

both da1J:14 and whi to musoles WBS dona. For all. ohemical. 

analysis A.'&.A.C. method was followed. 

About 10 grams 0'£ wall minced meat was accurately W'aighad 

in a ~hem1cal balanoe in a dry, clean moi.tura cup and kept in 

air oven at 100°C tor 16-18 hrs. The moisture cup was removed 

trom oven. cooled in desaioatQr and weighed. Weight lost was 

taken as moisture content of the sample and paroentaga moisture 

was calculated am follows. 

i=t x100 where A= weight of moisture cup 

13= weight of moistur~, cup 'r- wet sample 

C ::;we1ght of moistura cup -+- dried sarnple 

Dry sample obtained af'tar moisture estimation wn.,S taken 

in a. dry clean silica basin and was heat!3d until samplo 

was w;311 carbonized and then with the help at tong s the silica. 

basin wa.s transfot'red to a murne-fumace frlaintainocl at a 

temperatura of ",,0°0. ,~~Uioa basin was remoV'Ccl a1.ongwith 

White ash and aftor cooling in a deasicntor final weight was' 

taken. 
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t~ x 100 where C ~ 'W't. of siliea basin + white a$h 

D ~ wt. of silica basin 

E := wt. of sUica basin + driad sample 

E.nng!ID.m, ~ All the nitrogen compound. of meat are conv-arted 

to ammonium sulphate by boning with concontx~atod U:l~,\. 

Bubssquent1y the ammoniun sulphate is hydrolysed by strong 

al.kali4 By steam distillation, the liberated ammonia is collee­

ted in borio aoid solution containing Tosh1rots :1ndi()ator 

(King and Wooton, 19,6). 'Ammonia with boric aoid :roms ammonium 

borate which is then titrated against standard N/70 H2.(i'\. 

1]~xaotl:r BOmgs of' methyl :ted SlId 20 mga of: bl"Q'nooresol 

green ware dissolved in 100 ml of methyl alcohol, 10 ml of 

this indicator were a.dded" to 1 litro of 2% boric a.cid sol.ution. 

A m1xture of copper sulphate and sodium sulphate 

in the proportion ot ,f9, respectively wa.s prepared. 'l'hia 

. dige~tive mixture was us~)cl to hasten the prooess of dige atton. 

M1cro.Kjeldahl mothod vas fol1owed for tho estima­

tion of total nitrogerl. ~ grams ot well minoed moat was 

d1ges~ed with 20.a, ml of commercial 1I2~1l\ in a. Kjeldah1 fiask. 
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A apoon of' ca.talyst, mentioned above, was added to hasten 

the prooess of' digestion. The flask was then kept on digestion 

bench and heated until the sample turned green and it was ma.de 

Aura tha.t no trace of black prat:t.ola remained in. the sample. 

Atter cooling, the digested sampl.e 'fas quant:Lta.t1va~y trans. 

farred into 2,0 ml 'Volumotr1o £task and volume was made upto 

tho mark. Al1quote sample of 10 ml was taken into mioro­

Kjeldahl' a diatilla.tion set for distillation. The liberated 

ammonia., upon arldit1onof l..{.O% sodium hy'drox:1de was absorbed by 

bOric acid solu.t1on containing Tosh1ro's indicator an~ titrat'ad 

age.1net N/70 H2~~O}fr. 

A x 0.0002 x 25 x ,0 x 6.2, :;:; gx-atn protein/100 grams of 
meat sample 

whero nA n rapresonta burette reading of N/?O H2S04• 

About 3 grams of rn1nood meat '\lIas taken into a thimble. 

Thimbl.e was kept in a beaker llnd. dr1<3d in the oven for about 

6 hours at 100°0 v Than t~e thimble '.faa transterr'3d to the 

soxhlet e.x:traction apparatus. P(~t.roleum ether (60 ... aOcC) was 

takon in a dried weighed extraotion flask of. the extraction 

apps.:ratu8 and was 1'1 tt~d into the stem of tho extraction 

apparatuIJ. The apparatus was all.owed to run for about 4-6 

bours. The flask was romowd after X',:3CoV0X'ing the ather 0:1· the 

flask and the last traces of solvent evaporated on a water ba.th. 

Attar drying, the extraction fl.ask wa.s Itept in drying air oven 

at 100"0 for 30 minutes. Then it 'Was trans/erred to a des.1cator 



and weighed after the fl8,elt had oooled to room temperatura. 

Aa-A1 
."" .. , ,~ x 100 :~ % fat 

A 

"haroas A:;; wt., of meat sample 

Qb1Q~dq" a§~1m~t1gn 

A,= wa1~ht o£ empty oxtra.c~ion fla.sk 

A2,= final. wt. of flaek with rat 

~Il.Q;!:,Dt.!. -- More than enough 0.2 1'1 $11v~l:r nitrate (AgN03) 

was added to the sample to precipitate all ohloride as s:Llver 

chloride and the remain:J.ng exoess ailv13r n1trfl'lie was t1.trated 
, , 

wi th 0.2 l~ ammonium thiooynata (NUlf. SeN) so].ution. 

H~Ag~nt§ Ita~~~~~4 

1. 0.2 N silvor nitrate Bo1utton 

2. 0.2 n Ammonium thiocynate solution 

3. Farz.10 Alum indicator (saturatadsolution of lex-ria 
artmlon1um sulphate) (FeNHlt-S01,) 

2, 12fI20. 

About 3- 0 grams of mincon mea.t was taken in a. con:J.odL 

na~k. It was then moistened with 10 to 20 ml of 0.2 N A~103 

solution. 15' ml of cone. HN03 was al.so added and boiled for 

10 minutes, oare was talten to disse-lva 11.1..1 meat in fla.sk. 

Cone. KMn<>t., solution va.ft added in, mnall quantity and boiled 

again.. Addition of KMn0lf. was oontinued till· the colour of 
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KMn0lf. completely disapfJI1aued. Attar that 2, ml of H20 was- uddad 

and boiled and diluted to approximately 1,0 ml. The flask wa.s 

allowed to 0001 at room tempera.ture tor about , .. 10 minutes and 

then 2, m1 of ether was a.dded and flask was thoroughly shaken. 

Artar wards, ,ml of ferrio alum indicator was added and titrated 

against 0.2 N UI~ BeN solution mtil colour changed to permanQnt 

light brown. 

Ml of 0.2 N NIllt- BON solution used. was subBtraoted 

from ml of 0.2 N AgNO solution added and was caloulated on the . 3 
basis ot 10 grams sample. 

1 ml of O~ 1 N Agl10
3 

:;I 0.05'8% NaGl. 

Dlltlite ,~.§ttuul1(1 gn 

l!d.ng!n1§!."" The quantita.tiva determination of nitrite 1s based 

on spec \',rophotometr10 measurement of reddish purple diazo dye 
• produoed at pH 2.0 - 2.~ when sUlph~11c aoid is diazotised by 

o{-
the nitrite to be determined and ooupled w1thL!laphthylam1ne hydro-

ohloride. The a.dvantage of tbis method is tha.t ooupling product 

hus an intense rod colour so that the spectrophotometric measure. 

ments can be made with relatively high a.ccuracy. 

(1) 45' ml of glacial. aoetin aoid was taken in a measuring cylin., 

dar and the volume was made upto 300 ml with double distilled vater. 

0., gram of' eulphani11e aoid and 0,128 gram o<'-naphthylam1ne 

hydrochloride were taken separately in two beakers. They ware 

d1seo1ved in above prepared solution with slightly heating to 
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dissolve them. Than both were mixed, together and kept in 

amber gla.ss bottle. 

2) Wr!t,en f1tml4ratSl,I\~ 9J..llt1!m 

1.1 gram or silver nitrite was dissolved in approximately 

1,-0 ml of double distilled watellin one l.1tro volumetric flask. 

Concentrated NaCl solution was added to it till pracipitation 

was completed . .,. Volumetric nask was kept in dark for about an 

hour to settle the preCipitate. Tholl volume was ma.de upto one 

11 tra. 100 ml of sup(~rnata.nt flu1d frOOl this 11ask 'Wa.s trans fa ... 

ned to another 1 litre £lask and volume was ma(le upto one litre. 

10 ml trom seoond fl.aslt was t)?anaferrad to third 1 litre volume­

trio .nas}r and volume was made upto the ma~f' 

1 ml of r.1.na:t sol ut:l.on = 0.0001 mg N t 

. "'I 
3) tIAt~&t.!Jil .,~yt1Qn at: t~~ij£1g, "~,d,,. 
frstlli\mtt2n ~~;t ;a:tJm~1 ,QUtt! 

Suitable volumes (aeries ot 10 ml, 20 ml, ••• 50 ml) 

ot etandard ni tr1 ta solution va.s taltan in ,0 ml volumet1"1o tlask 

ancl volume was a.ocurately macle upto m::1.l'k in a"l.l oaeeso 2 ml of 

modified Griess reagent wa.s added in all. five :t'l.asks,. After one 

hour ot colour devolopnant rea.dings wer(!J taken in spectrophoto­

meter at wave length of ,20 mp, s~tting the instrument to zero 

absorbance 'With blank ot ,0 ml double dist111e:d water plus :2 rnl 

of reagent and a curve wa.s drawn from With known quant1t1e$ of 

nitrite. It was found that there was a ? ps nitrite nit~ogen 1n 

final solution l~hioh wal .later multiplied by the factor 3.29 

to gat ppm or nitrite., ' 
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, grams minoed mea.t was taken in 100 ml beaker and 

approximately 40 ml H20 wa.s added to it and heated to 80°0 

and mixed with a slass rod to break up all the lumps of moa.t. 

It wa.s then transferred to a ,00 ml volume trio flask. Approxi­

mately 2~O m1 hot wa.ter was added and fiask WSfJ transferred to 

stoam bath for about 2 hours. l1l.ask was removed and 5' ml of 

sa.turatecl. Hg012 solution was added and mixed, It was cooled to 

room temperature and volume was made upto ,00 ml with distilled 

water. It was filtered and suitable a.mount was taken in ~O ml. 

flask and volume WQS correotly marla up.. 2 m1 of reagent was 

added and kept for about 1 houx* for oolour development. In the 

calorimetric tuba e. suitahJ..e quantity was ta...lten and res,cling was 

taken at 'SO mp. satt.:f.ng instrument to zero ab8orban~tt wi th blank. 

Concentration of n1tr1t(3 waf; oal.culatllc1 from standa.rd curve. 

{/ al,gYlittSQ 

PPM Nitrite l~ ~ i:f. ~v;~~rentJ!~ex~i7J.J~~an1~~~~ 
PPM nitrite = PPM nitrite N x 3.29. 

~1wab method for bacteXliological examination was used 

throughout the experirnent as doscrihed by l.rcViclter 2.t..~. (19,9) 

and KutUla (1966). Absorben t ootton was wrapped :f1.nnly on a 

wooden 3/4~ long appl:Loator to form a swab about 1/16t1 diameter. 

!.~a.oh swab ware moistened in ~ktor11e salina (0_8,%) after 

sterilizing in hot air oven at 160°0 tor- 1 hour.. This was prossed 



to mak$ free of exoess moisture. The skin surfaoe (approx. 

6 em sq.) at different pla.ces i.e. breast,. back and thigh, 

under winge wara swabbed three times in each direotion, 

rotating the swab in the process. The a.pplicator stick 

wa.s broken aseptioally about 1/2ft above tho swa.b and the swab 

was placed in a teat tube containing 10 ml of star11e saline. 

The tuba was v:tgrously shaken by rotating it inbetwean the 

palma to disperse the cotton. Her1a.1 dilutions ware made from 

diluent and 1 'rnl 'Was pourc:)cl into a. patrid1mb and plated.. All 

petridlshes test tubes end. pipatte~ ware ::Jterilis(H1 in dry heat. 

Nutrient, agar media. wa.s poured in each inoculated pla.to near 

tha name and plates wera incuba.ted at 3'?°c rot 21 .. , 48 and 72 

hourf.h The compo$i tion ,of nutrient agar used, was a.s follow!. 

peptone (Oxold) 10 (g:ralns 

Tryptone (Dirao) 10 grams 

t:'od-1 u .... Ulll ohlor:Lde , grnrns 

Heat extract 10 arams 

Agar "0 ' .. gra.ms 

All the abovG mentioned ingredients were aissolvtJd in 

1000 ml of diRtillad vIator and pH wa.S a<1;justad to 7.1,. with 

sodium hydrox:ttJ.e (1 N) '* '1ho~:; media was than autoclavac1 at 

1;' Ibs for 20 minutes. The prepared nutrient agar was plated 

to soe whether it was sterile or not batoro using for bacterio­

logical estimation. 
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~rhe birds atter one week of preservation were steam 

cooked. at 10 lbs pressure for 1~ minutesf JiIl"Eudl birds tor each 

organoleptic eval uation were also cook/3d under 1dentical con­

ditions and waro also kept in plates be.fore a panel of judga8 

for avallla.t1on# The identity of plates ware not disclosed 

to the judgos but they ware told about thetytla or expi3rim(3nt. 

They w~re requ'~st0d to make their own opinions of the quality 

of the meat in the pe:rforma shown on noxt page. All the orga­

nol.apt10 t~sts were p{7}rtormed in th() a1t+:Jl"lloon between 4 to 

'J P.,H. No sploes wer:a added at the ti1n~ of oooking or (luring 

eating so tha~ the natural. meat tarute .'Ias oval uated. ,A total 

of 8-12 judges pa.rticipated in eaeb organoleptio evaluation. 

The judges ware not apeo:la1..l.y tl"ained for organolep·t1c evalua­

tion. (i.:very effort wa.s ma.de to have the sama t~aem of judges, 

l)ut sometimes due to oel'tain dlftioul t1(3S tho judges had to be 

Mean and r~;E ware calculated bY' standard statistical 

methods. Analysis of variance of throe way olassification with 

equal number' of observations p0 l" subclass W8f1 parfOfftt0d e,~1 por 

f:nadacor (1969), ,~hOl't3 treatment (ltfems 'W')re fourH! Hign:l.f'icant 

tho Duncan multiple :range taat wa.s applied for pe.1rwiso comparison 

ot treatment moans "8 Feda~lr (1967). 

\ . 
\ , 

'. 
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W4AI,_QlW.X!a: iYALJJW;OS. WlIiiU 

1. Name of the taster (A panel at least 5 to 10 members) 

2. na.te 

3. Time of evaluation (proff3rably hal!' to ona ho;,r beforo or 
a.ft~r meal.s),. 

4. Method or Qooking- Btaam cooking (10 .. 15' lba prasmure for 
10 to 1, minutos). 

,. Age of the bird 

6. Te st for meat component I 

(a) Meat is 'I'ender 
dry 
stringy 

(b) Describa .flavour. if any 

Extremely poor 
good 

(0) Colour poor 

poor 
very good 

fail" 

(d) rate of ealtinesa, it required. 

good 

Moist 
tough 
fatty-
Any othor pl.ease 
specify l 

fair 
excellent 

exoellent 

Ve~ much much unde. Undesir- Th3sirable 
undesirable sirnbla able 

In abova tastings, plasse mark box(es) and other points 
\lh10h nearly deseribe the component. 

7. a.9st9».t.ang~ ap~rQ ,"lle~1 
Like very much 
Like moderately 
Like slightly 
Noither like nor dislike 
D1elike slightly 

J::~tn1;J! 
? 
6 , 
l~ 

3 
D1slike moderately 2 
Dislike very much 1 

Please oircle the point at whioh you rate the qual1 ty 
(Usa referee side tor additional remarks) If . 
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]fZP~IW~tmIXA1l'I •• ~gI:lEJ'X~U~. 

Twenty eight birds were taken for each trial fr$ 

the experimental poultry farm of the Inst1 tutu. There wa.s slight 

variation in age, bread and other nutr1tlonaJ. and managemental. 

oondi tions among biJ:tas fran 'trial to trial as birds ot same 

age.group and same breed wore not avaUablJe. The aV,3 rage a.ge 

of birds in all the trials ranged from six to eight months or age. 

The birds were killed by the 1mproved Kosher method 

whera the jugulax- nan and carotid a.rtery wera eevared Without 

damaging the trachea and gUllet. They were allowed to bleed 

tor about 2 to 2lr minut0e and wara scal4ed at a temperature ot 

,,°0 for about 1/r to 2 minutes. The birds wera dressed b;y the 

feather pioking machine. The birds w~re then eviseratad and 

washodw Naek was tItimrned ott MJl the birds were davidecl 

longitudinally into two equal. halves using a meat cutting 

maoh1na. Giblets and neok ware not used for 'the study. These 

halved chickens werB cooled in oold water to a temperature 
,~ 1:'0 
""-.J F for one hour to reduce the body heat. They ware hung on 

draining rack tor draining oft the exoess of water tor about 

one bouX'. Wa;lght of individual halved portion was then tal~en. 

One wholo bird waa taken at rnn<1om for proximate 

chemical analysis.. Bacterial swa.b s were applied on eight hal. ved 

ohickens a.t random to find. out in1 tiel l)t;lcteriat load. In eli vidual. 

wing bands were appl1.ed to identitY these birds. Two of them 

were kept as oontrol, one at room temperature (2,-a6()Of) and the 
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other at rt'!).f.r1ge:rat1on temperature (, .. 6°0). Rest o.f the siX 

halves (with individual identification marks) of known baoterial 

load Wt3:re kept in curing solution along with other raltlain1ng 

fQurty six halves. 

Care was talten to keep nt least 1~1, ems of: curing 

solution above the topmost layer of birds. The barrels were 

kept in the col.d storage room' maintained at a temperature or 
,.._6oc and relative humidity of 80%. Arter every 24 hours ot 

curing the birds ware re-arranged in the pickle, so that 

the top birds went to the bottom and tha lJottom M.rds oame 

to top so a.s to ensure uniform curing • At the end. of 12 hour e , 

the birds were withdrawn from tha: curing solution, throughly 

washed in running tap water to remove all the excess of salt 

present on the surfaoe of tbe birds and hung on raoks for 2 

hours to r<-nnova all tho surface moisture. 8ix halvos, whose 

initial baoterial load was known ware taken for estimation of 

bacterial load at the end or curing process. They ware also 

washed and then hung in a raoks for one hour to remove all the 

surface moisture. Aftor draining and drying they were 'Weighed 

indiVidually to the nearest mill1aram. 

Six halV3S of tho ch1(lkon of known baat<3riaJ. count 

ware wrapped in po' .. yethylene bags and two of them ,·rare kept at 

room temperature in a tray an<l other at r.atrigeration tGmper~ 

ture. \~amples from five halved chickens were at1alysad ahemically 

for mQisture, ash, protein. fatj ohlor1de and nitrite content. 



This wave the initial figure for all. the parameters studied. 

Rema.ining 41 hatves wera divided randomly into two groups 

of 20 and 21 out-up chickens. All the twanty of the first group 

ware packed in polyethylene bags and ha2f of' tham \faS kept at 

room temperature and the remaining half at rE~fr1g'3rat1on 

t~mpara.ture • 

Tho other group of twenty one halved ch:l.ckana war$ 

subjected to cOld, hard wood smoka, in .a clooa<1 chambett. The 

door of the chamber was opened at intervaLs so that supply of 

air wa.s rostricted and the wood did not b~Jm, Birds were hung 

by their "tings in such a way as to provide m~um exposure of 

akin surface ae well as the visceral cavity to the 8lllokeQ 

They we x·C) arranead in suoh a ""ay a.s not to c orne into 

cont.aot with each other. The tempera.ture of smQke ohambar \,lQS 

maintained, b9twO(~n 40 .. 4,Oc an!! th.e eh.1.okens "W'(~rE) smokod for 

four hours. Attol' removing the chickens from tho smoke ehamber 
t 

they VGre individually weighed ~md two of them were used tor 

proximate analyais.. ~·~runplan from four emokad chickens W0re 

ta.ken fOr astimation of microtd .. al load and two of them wore Itopt 

a.t room and the othor two ut refrigeration tamp~)x·autu);le. 

Remaining 1, hat vas wa~o packed in polyothylene baE~s. ~!eV'~n 

of thorn wore stored at room temperature and th(1J remaining eight 

at refrigeration tempera.tura, \Jh:11e paokaging the halved chickens 

in polytethylena bags ca~'e was taken to exclude am muoh air as 

possible. 



Total bacterial load tram previously 1dentified birds 

wa.S Gstimated at an intervals of 4a hours till they became 

unfi t for human oonsumption. Il'WO cut-up ohickens from each 

group were used on It-th and 8th day of ntorage for chemical 

analysis. On 8th day two halws of oach group war':} COOk0d at 

10 lba prassura in pregsura cooker tor 16 minutes. '~.'a.m~ea 

from oooked birds were taken for Qhemical analysis. and ware 

also used for organoleptic evaluation. No attempt was made 

at any time to identify the va~1ous g(lnra of bact~~ria presfJnt 

in tho birds. The whole expf;Jriment waf) repeataii th:t1oe and 

tho average value is presented in the thasis .. 

. , 
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The fOllQwing parameters ware studied to find out 

the effeot1venase of curing anel curing-smoking for preser­

va.tion ot poul try meat. 

It was observarl that there was a gain of 7.13% in 

weight in oured ohicken caloUlatod on droas~d weight at tho 

end of cUring process. But when tho cured 'birds ,.,ere smoked 

a.t 40-4,°0 for tour hours there was a shrinkage of 6 .. 87% on 

basis of fresh cut~up weight and 13.~1% on cured weight. 

tinder ch~rnica1 analysis, means and standa.rd error 

for moisture, protein, fat, ash, chloride and nitrite content 

of meat subj~cted to different troatmQn~s~ temperatures and 
, 

storage poriod ware estimated and the ~uas are presented 

in Table 1. FOr sta.tistical analysis, thC3 data. was divided 

into three part9 i.e. 0 to 4 d~at ~ to 8 daye and 8 days to 

the time cooking, basQd on period of storago and tamp~rature. 

The moisture content ot :£'rash chilled ch1cke$as 

found to 73.87 pE)l'Oent. There was Significant increase in the 

moisture oontent of cured mea.t by 1 .. 91+ percent (Table 1) but 
~,,:-

'<'. 

no eignificant moisture loss was ()bs~rved in cured chicltan 

stored at room tempGrature (25-26Qc) for four days (Table ,), 

On the other hand,. cured meat stored at refrigeration temperatura 



(,.6°0) for :four days lost about O.t,.;' peroent moisture whicb 

was not signifioant. Cured meat after one week or storage at 

refrigera.tion temperatura lost 3.32 pOl"cent moisture (Table 1) 

whioh wa.s significant. 

oured poUltry meat subjected to smoking lost ,.60 

peroent mQisture as compared to trash ou~up meat and 7.34 percent 

over oured meat. Cured-smoked meat stored foX" four daya at room 

tam:p~~:ra.ture showed no significant loss of mOisture (Ta.ble ~) * 

But curad .. smoketl ohicken stored at Nfrigarat1en temperature for 

tour days lost 1.91+ peroent moisture and 3.01 percent attar one 

weak of storage.. From Ta.bla 7 it is evident that both in tbe 

da.rk and wh1to meats there was no significant loss in moisture 

in cured. smoked cIl!cken kept at room t&mperatura tor eight days" 

On peruSal of data presented in Table 1, it is observad that 

mo1etura loss from cured meat at refrigeration temperature was 

more than cured srnok(3d ohicken stored under identical condition. 

Cooking the meat on 8th d~ at 10 lb pressure for 

1, minutes, it was obs~rved thut there WQS a significant loss 

of moisture ilrom all trGatment as shown in Ta.ble 8. Aftor (looking, 

there was 13_20 percent loss of moisture from cured chioken 

kept at refrigeration temporatura. J~o1sture loss in curedelasmokad 

chioken storod at room temperatura and at refrigeration temparw 

ature was found to be 8.67 and 10.,6 percent respectively. The 

mOisture contents of da.rk and white meat samples in any treatment 

wara not signifioantly different as presented in Table 2, .... ,6 and S. 
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The protein oontent of tresh meat wa.s found to be 

20.66 percent. There .was a significant deorease in protein 

content of cured meat when analysed at the end or our,ing 

treatment. Atter smoking the cured chickona and on aub,sequent 

storage the protein oontent was found to bo significantly less 

whioh is norralated to the moieture content of mea.t (Tabl.e 2, 

4, 6). Cooked meat had also a higher protein cont6nt (Tabla a)~ 

Thera was no significant change on pl'otein content 'of 

meat subjt:oted t,o difteI~ent storage oonditions. Though the 

protein content of dark and whi ta meQ:t at any level of treatm(lnt 

or perlo~l of storage W0:fe not flignifieantly different as can be ' 

seen trom Anova. Table 2, 1,., 6 and a but da.rk meat had slightly 

high.er protoin oontent as oompared to white (Table 1), 

From da.ta. on Table 1, 1 t is found that the b:t'Oaat muscle 

wa.a having a little higher fa.t aontont than dar1t meat but when 

data. was statistically a.naly.~odt non-signifioant d1tfor'dnoa was 

ob s()rved. There was e111111 ficant deoroase in fat content of meat 

analyse~ at the end of 72 hours of ouring treatment (Table 2) 
Table 3 shows that tresh chicken had highor fat oontent and 

was signifioantly di:tfal't3nt from oured and cured-smoked. chiclten 

but' fa.t contents of' cured and cured-smoked msat were not . 

s1gnificently ditre~nt from each other. 



There 'Was no signifioant dif:ferenoe in the :rat content 

of chicken meat subjected to different treatments and difteTenoe 

storage oonditions upto a days (1'abla 4, 6). On perusal. of 

Table 8 it is found that there is a signifioant decrease in 

fat content of cooked chickon after 8th dnYs of storage. 

Thera was signifioant inorease in a.sh content of cured 

and oured.smoked meat 1rnmediately after ouring and sm;oking. 

Thel:r9 was also increased ohloride content in cured and cured­

smokod meat from that of' fresh meat soon after Quring and smoking. 

Cured and (rured .. smol(ad ohicken ware having higher chloride 

content when theY' were kept a.t room tamp~rature immediately 

atter curing' an(i smokine while, chickens stored at refrigeration 

tompora.;ura irrespective, of treatment were having lower ohloride 

oontent (~·a.ble 1 and 2) than similarly treated ohicken kept at 

room temparature~ 

There wa.s significant dirference in chloride content 

of dark and whita ntfJat samples in all traatmenteJ, :!~ablo 2, 4 

6 and. S. On porU5a.l Qf Table 1 'it is c~ear that flark moat 

oontains higher l(lvel of ash and chloride content than white 

meat irreSpiilotiva or troatments and storago poriods. Chloride 

cont0nts 1nc~en$ed with ash content rund this 803m3 to be corre. 

lated in both cured and (Jured-smoked chicken. 



Fresh meat bad no nitrite in it. Cured ohicken showed 

a signif1cant increase upto 212 ppm. On' subsequent smoking 

this lavel came down to 168 ppm. When oured and cured-mnol<ed 

chickens were stored both at roam as well as at refrigoration 

temp::l"atura for iouX' days there was significant increase in 

n1 tr1 ta laval. Highest lave~ of n1 tr1 te was found in cured 

ohioken stored at rofrigeration temp.~)rature for four day's and 

the inc-rense in nitrite contant ovar fresh cured. meat was 8S 

high as 40 pax-cent.. ThaI's wan higher le"Vel. of nitrite in meat 

at,ored at rafngara.t1on teUl"pt;ll'atUr0 than at roam temperature on 

4th day of storage in all treatments~ 

On 9th day of storage there was signifioant decrease 

in n1trita laval both at room aa well as refrigeration tempa~ 

ature but the rata ot loss of nitrite was higher a.t room tem­

peratura than at refrigeration temperature (Table 1). Nitrite 

level in both darlt and whi to meat samples WOX'a significan1il.y . 
..e..~l 

d1fterBntall treatments (Table 4, 6 and a).. Da.rl1Z me~t l~as 

v~Way9 having hi€~her content of' nitrite than t-Ih:lte m(.~ult in 

. treated birds and this was ()bfH~rved even aft,';)r cooking. Cured 

meat st,ored at room as wall as refl'ig~ra.tion 1~ompnraturas tor 

a days and oooltec' a.~ 10 lb pre senre for 15 minute A showerl a. 

significant lorH; of nit.rite ('liable 1 and a). 

Cured meat storod at room temperatura .for four days 

showed an inoraase of 18 percent nitrite over that observed 



a~t~:( 
immediately~curlng. When curad~s.moked chicken were storad 

at room t~perature for four d~s tho nitrite ~evel increased 

to 7.2 peroent over that immediately after Quring and smoking. 

But on storage for a days at the sante tempera.ture (2,-26°0) 

th.e nit~r1te contont of' cured-smoked meat had dropped by 32.1, 

percent than that obtained at the and of ~ days ot storage. 

Himllar observations we:t'O made with oured meat stored 

at refrigeration tempera.tura. It 'Was found that nitrite oQntent 

or oured meat stored for 4 days at refrigeration tamparature 

had inorea.sed by 40 percent CaveX' the nitrite level immediatoly 

after curing. Thare was an increase of ni tri tu leval by 2,3 .. ?~ 

peroent when the cured-smokEld chicken vleLA Itept at rofr1gerat1on 

tG.lmpel'ature for 4 days as -comparad to tha figure immediately 

ntt'3r' ouring nnd smoking but continuing the !:tt.orago for a days 

tho nil;rito ,leval droppec1; by 36 percent OVt3t* that obst):r,v0d attett 

~ day ttl of !rtorage_ 

Values in rospaot of bactoriological. studies made 

in trial 1 at, 2nd ~md 3r<l are presonted in. Tabla 10, 11 nn<l 12 

re speoti vely. _ Only total count, was dona and no species or 
bacteria. was identified. This exparirflent raviJa.led tho bactl)rial 

load on the (1) skln surface of fresh au·t-al' chicken (2) effeot 

of curirlf! and (3) curing and smoking treatments and the 

influence of storage tamperature on the growth-of bacteria. 



,1 
The untreated control showed enormous bacterial. growth 

within 24 hours at room temperatura and started smai11ng bacUy. 

Such meat beoame unfit for human oonsumption With 2* hours of 

storage at room temperature. B1gnificant deorease in the 

baoterial. count in meat was obsarv!3d when subjected to the 

proc1eas ot ouring. Further to cUX'ing, smoking for It hours at 

40.4;°0 showed that bacterial load had still gona down (Table 10. 

11 and 12). 

Frash out-up ohioken had a load ot log If..2B/sq .. om. 

immediately attar curing. When the oured mea.t WON stored a.t 

refrigeration temperatura the rate of bacterial mtlltip11oat1on 

slJowed down and thus length of PX'8servat1on period was propor.. 

t10nally increased upto 18th day whereas untreated control 

ohiokens oould be kept at such tempQ._rature for only 10 days. 

Fran Table 10. 11 t 12 it can be obssr'Vad that smoking gave 

oom}!ementary affeot to the curing treatment beoause there was 

significant reduction of bacterial. rnulJ;:l.plicatj.on than the 

cured meat :ltnelt. By. smoking the cut-up chioken there was not 

onlyfreduct1on in bacterial load th~ the cured meat itself 

but also tho rate o.f bacterial mul. t1p11cation 1-/aa slowod. down. 

This offoot was soon both at room as wo~l as rafr1Rarnt1on 

temp~ra.ture5.. 

Keeping tho cured and oured smoked ohioken at refriger­

ation temperature the rate of bacterial growth was still lower 

than sitnUarly treated birds stored at room temporatul'e. The 



rate of baoterial nl'ul.tlplicat1on in oured smoked chicken at 

refrigoration temperature upto 22nd day was s~OW't attar wlfch 

a rapid growth was noticed. (Table 10, 11, 12).· 

Fimgus growth was noticed on tha cured smoked ohickens 

stored at room as wa11 as refrigeration temperature on 1~h 

and 34th dey of stor-age) respectively. The fungal colonios 

were visible to the naked eye on the skin surfa.ce particu1ar~y 

inside wing and a faw colonies were also present on b~aast 

muscle. 

Me an and standard error for acqaptance acora a.re 

presented in Table 1,3. Anal.ye1s or variance tor acceptance 

score showed highly significant d1f'te:t'9n~e batw(~en treatmonts. 

between judges, treatment and judges interaction and between 

tr1al.fh Judges proferred oured-smoked birds stored. at refri­

g<3ra.tlon tamp,)ratura fol:1.owed by cured l'drrigorat':~d mea.t .. 

Though there wa.s no ~,1gnif1cant difference between cured-smoked 

and curad ohicken kQpt at rofr.1gerat~on temperature, the ju(~e8 

gave a 11 ttle more rating to the oured smoked bit-elf' storad at 

rafr1garat1on tOnlpnrature_ Fresh meat significantly d1ftarod 

from ct~red and cured Bmoked ohick~n J(apt 'both at room and re­

frigera.tion temperatures (Tabla 14). During evaluation the 
., I ~ 

jUdges wara of opinion that cured refrigerated and cured .. mnoked 
chioken stored at room temperatura were a little more sal.ty 
but they (lid not observe any undesirable sal.ty" taste. JUdlOS 

pr~tal'red the "smoky :f1avourtt of: meat whioh wa.s quite different 
~rom oured and' trash moats. 



~%'eatment Code 
No", 

1 

2 

3 

4 

'1 

a 

9 

10 

11 

12 

-

netaUs of treatments 

Fresh ohilled cut-up. oh:t.ok,n- Q..day 

Cured cut-up chicken (after 72 hours of 
curing treatment at ,°0 ) 

Cured and smoked cut-up ohioken (just after 
smoking at 48c for it- hours) (I; 

Cured out-up ohioken rOOlJl (25'-26°0) on 
*th dar of storage. 

, " 

Cured out-up oh:lcken Refrigerated (, .. 6°0) 
on 4th day of storage. 

Cured and smoked. cut-up chicken at room 
(2;~26~) on It-tti dV of f:rt9rage. 

Cu~d9lOt'moked cut-up obioken at -refrigerated 
(, .. 6°0) on 40th day of storage. 

Cured meat (cut-up) refrigerated (5'.6°0) 
on,Sth day of storage. 

, ' , 

Cured and smoked cut-up ohioken at room 
(2~~260C) on 8th day or storagQ. 

Oured and smoked cut-up ohicken refrigera..­
tion (~d6oC) on 8th day of storage~ 

.. Cured cut.,.up chicken refrigerated (,-6°0) 
when cooked on 8th d~ at 10 lb pressure 
tor 1~ ~1nute9. ' 

.. ' Cured and smoked out.,.up chicken room (2,.26°0) 
'whan oooked on 8th d~ at 10 1.1:> preusure 
for 1, minutes,' 

13 .. Gured and Sf Hoked cut.up cbicltan refr:1gal'at,ed 
(,.6°0) whan oooked on'sth day at 10 lb 
pressure for 1~ minutes. 

i 
(~~1noe tbe treatma:nts are larg9 in numbers anel the .fUll nanle 
will occupy too much space, the treatments ar~ ,coded as shown 
above and are referred to by the Qode number in the text). 
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Treatment 
X l1amples 

Between 
trials 

Error 

1 

2 

10 

0.19 

0.06 

0.13 

.... It 

."'.0." •• 1:'.,.,.," ..... , ....... 111=-.'* ..... ',,_' .... =1 ~ , ,'tttn'stmuDr. ~."'Vt'1zP;:li: .: lo; M:;:;zI'AII"'4Jt.,P. , • ., ....... ', 1ta;i"*'_'_1#11'4 .... ' •• "tH1. 

* PL_ 0.0; (Signit1cant) _ . 

• * PL. O~01 (Highly signifioant) ._. 
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ZI'tll1 ·111 
IbmQIll AUgl ti'e1 fL .crAnla., J3i9J!:Ji. • tQ;C!J2Ii ~.tl!4' £.9'tfllm§Rn 

RiC m,atiJmtlUlIADlflllg, m6b",g~dn ,(At. jcb~" !ug gt 
Ql1r.Lnsl..a .Ql&m~imQlsg$1.{&mm!!!u'I!(~1x Att2: .• 9lU.ns). . 

gy,k:lm .shlsJs0n· 

Treatment 

El:gii&n 
Treatment ~3 ~1 !r2 

Means 23.alc- aO.'67 17.08 

.i:Ai 
Treatment ~1 T3 '1.' 2 

Means 3.61 3.19 3.13 

L .,oIm Ij,."" II' .1 •... , . I 

Treatment 

Means 1.00 

Trea.tment 

Moans 

aT ,-" ..... ' ; 11 ';f) 1"'-':.lIr 5'.'J: .... ~-._, lb-. I I _'flt1e# r .... wi, l. 1& ft' .4-.:1: - Js jPT'llaa. In. 
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Iit>li n 
4D&l.lUJ 21: .YGrJ.aDc! 

Chemioal analysis of cured and/or smoked. out-up 
...... '111 '1i *. j_.r1~t"*'VS{ ..... _'~'tisl [ n lit .. sf ........ M' .... H";., ; \ PJ_.MUtcU'II -............ 0 • ...,.; .,..~:= r ~-...... 

chickonfl Atored at d1.fterent tamparaturEts from 
,".t'l!? 'tic1,'1I1 .-. ......... IlIPl I tid IMt .. f'd n " ml II U;hdIOlI •• : J 

:lit. L ""t1.J""~ q 't ,,1IIt l' f't'l unr ' 12 'f, t n,tp II' W:t t * U' ,.ai'=< , .. t.r G"" ... ,..,'qrU lin ""JII".:$ •• t )1." "sru .. w,," 'c' ..... 

Scource Degree Mean S'lUare 
o t of ' K ' 1 J" ; $I" tt' 1 lUI" .... 1'Wti, ... ,IIf*nt .... "III:. ,,,,._,tt' "41"."1 t _.. 0 I t I I,ll #",-."jP''''~'''P'''''''' 

Varie;t1on freedom Moisture Prote1n Fat Ash Chlalk1e Nt tr1 te 
.", •• Ul i = • Ii.' ,Ills. II hi' If I .. ' I ... , ..... ;" ¢ ''*"*1'11,0;., .. b '4 tgT_ em"'"" tj 1$ 11;$ ,1RI1. 4t;,Ua ,'WIt. oJ , IWt.w". II' $$'1 II J-ur'.,. 

Between 
treatments 

Between 
samples 

TI-aatment 
X samples 

Botween 
trials 

6 

1 

6 

26 

10'7 .~ 

0 .• 009 

0.13 0 41 07 0.06 338,23 

flllitllCt 4 4 S , ill t a', ~"'b JiIPaiIIIOJ Ii&,CeAi".$'_ .. I II'" 't~ p. ~ t i...... .. •. ,* .. ,49 '.,... ttl lah.~ I I 1 S *' .... 1 ==oCc_ iJ;I: L ..... 1* UIlLi;I)I .... , .... *« ..... 1 ' .... art ". p? t '* . 

* Pb 0.0, (t,1gnificant) 

** p~ 0.01 (Uighly significant) 
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Tall ,ti 1. 

1biUt1\l ml4L~~i.":fijl'P,. ~tJat ~E ~'~t.Jlmnmmwm 
. Pi. , .~mllm!ml·mru\u~. Wi . ...fA. ~, f~ td&t gt,u§.~IS.C! 

HRim~l'l 

Elslt§1n 

Treatment T2 T~ T1 T~ T3 T6 T7 

Heans /".61 7,.03 73.87 73.33 68.27 67.99 66.33 
L,..", ,, ,J 

'lreatment 
I 

~feans :!;.7B 23.87 23,.8 .... 20.61 19.06 17.11 1?tOa 

Treatment 

Means 

Treatment 

t 'j '" ,.;. If""MJ,J i,; III I , , ,I 

L". ,'''11 . 

'.If "0 .. 1Ii'~I/ 

L",,: o t LibtttsI1 

1'2 '7 
31113 3.09 

tt1 Y ... R" ,.It04.' t 4.: j I" t ) $ 4(' Twa. I .... ,'''./ 

If') T2 T1 

lh43 4.20 1.09 

I Ida , of "', It L; ha' bill;'! 

QW,2nd;t 
Treataent 1'" T6 1"3 '1 1 

0 .. 69 Means 4.2lt- 4.13 4.09 
L, ..... ur I 1T iii ... I I I '''I ' .... '. III ..... '''_0' '" ..... J 

Lilli,,'" I , _l L.n ",n. I, I 

Note I Means under the sama bar are not sisnit1cantlY' ditf~"nt. 
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bRa.. Y1 

{\pAlXI'1 It .IIdltlltl 

Q,htm.Q.I]'lIaniJ.xSI. It ,glJrsd"lDit·.91lma-QI19kltl m&:t::J.m 

g~ftDa §tg~ft~ U ,stU~l'!S1n1 ~!BD9Wlaa.I'1i ttsa 
!t. :.nlWl,aa.t Sit . .,Itsu'l\u 

'e', t .'lI, d I trTt,Il,'Ulr''1'Ql·., ".'1" t II' .en" .. 3'''' :.11' bTl F] - ", ,...r h." '.1 ..... ' .... ; .. Ie ...... ,. U ' •• T •• :at I. MlilVf' _ ".W I: $1;4, .. 1."" t , __ 

Source ot Degroe Mean Square 
variation of 

freedom MOisture Protein Fat Ash Chlor1deNitrtte 
... 'fl I ' ..... klt ;f;Ptrltt ft,,,., ht'OFl'S';:4WQ'rU".'I" •• 'Ul '''1 F 01 1'*'. r 11"':)$ ......... "" , 11' "JI, ,Inil.ol •• '.· .... , ..... , ..... . 

Bntween 6 
traatments 

91.83·· ?,.eo~* O.O'+- 0.18 0.06 23843.10*. 

Between 0'48 - 0.2'+ 
samplos 

0.006 0.06 0."'9* 1010,09* 

Traatmentx 6 
sample 

0.07 0.07 O~O3 0.01 0.02 13lf. ,81 

Be 'tween 1.7S*~ 1.11· 0 .• 2;* 0.00'- 0.02 683 .'9* 
trials 

Hrror 26 0.16 0,,13 0.0? Od08 000, ~9, 09, 

.... .-, " ..... ,; I ; '11 b de t f Q'. P, PI'I ,,,,'71,,.,·1)1' t I $1;1 .... ; II J ~ ••• rl1 J;:MI1'lt"., f 1¥";UD'" *) .# It 1ft .... "",1 ... , _, , r F I'D n·.. ~w 

* P L 0_0, (~lgn:Lticant) --
** p t- 0.01 (Highly significant) 
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~1Pl! 'I,m 
PJm9fm .mY1t!P1~t mDlt .ie.§~, f.s2r 1JIJ.D4ai. ,2,S1ll12lmJ2D 

P,t I tt~fWll13D~ I!!M§ t,txgm ~tll,,~g fJth P.BI ,gt Jf~gtH!. 

H!AN. I.N J)1~fjQl~l!DilHl QBJ)EB ,114' 

Treatment TIf ~, '.fa T6 T9 l' ? 
Means 7,.03 73.33 71.,$ 674199 67.97 66.33 

t. .... 11 : '.tnt : ,I 

Troatment '1'10 ' '17 '6 T9 T ' 
8 T, 

Means 26.69 2,.?8 23.S? 23.84 20 .. 78 19.06 
I 

L"," ,"". ,t ,"to Iii 
, 

Treatmen1 T6 T 9 Te T10 . 'i, . T,+ 

Means 3*,~ 3·21 .3.24 3.21 3.16 3.11t. 

T10 
6,.26 

'rq. 

17,11 

'!.,., 

3.09 
L .. w.,; ;,;' ::: :.ur P l' U 7t 41'" ;I'm.,.,:,;· I I .. r Uk n , Wu 1 r '$ ,. 3' 'IJ,t,. • 

' I • t&;"" 15 I t'''iI.l~ 

Treatment T9 T10 T7 1'6 rq. To T, 
Means 4t84 4.83 4.81 4.~ 4.71 l+.1+6 ~.q.3 

In •• ;e U 1.111& . i:1 I , II I IiIIIIII eu , ...... an~* .. 131 IlIU I • C ..... I 'b",,,,,.,, -- .... 1._./ 

Treatment T~ T* '17 Ta :c 
10 T6 T, 

Means 4.33 4.28 4024- 4.22 4,17 l~.13 4.00 
L .. I 'J fd I lSi; hid 1 1* - i 1J •• 1 JJ ""a.I. I tit S 111 t ...... I Vi 'nfl, ,a .• : _.J 

Trea.tment . "'T, . . . 
'""~ 

'l7 Ta !r6 !riO '9 . : '1at: 

Means 298.11 2;2.67 223.33 187 .. 33 181.32 1 1f.3. S3 11'.00 

'~1111 11'." ••. 1 
Note, Maanc under the sante bar are not signifioantly different. 
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tint ... !.ill 

/ina.lJmll r,2A .l!~Q! 
QJl~m~Ju~,l., rmgJ.xm~!4;.Rt,,gJ,l!i:'st 1D9, SJaasl-t!DlQ$lU! ,J!Y~ 4 

WtLQl&.Ql. itQmd, At g&gtel:~?1Jt ;tgLUl1fLmtJJl!2§ .. M:a.t2 e:tl1" , 

~,"Qt .nGtILHl.,J»lS. QQ$2lWl"Ji~qgl!, 1Q. ;La P-t~!~§J,lre .. t91! 

3l,mM\ut~~ 

'''''p _ I PI " ' 4, "1' ...... j $ Pt" 1m It' , ,,'11.,.., ; _"Irf $ 0 tW', __ r Ilf IJ It' ft '1 tq ..... t t * .. L 'I .. ,,1 ", I 'I • 1;L1 ,.,f ,rn n I 1$ , • 

Souroe ot 
var1a.t1on 

Mean square 
...... l ,'I ... , J = ., • $ #1 (P ; , .... a" J.,r;I j at Ilf • 1 11# 

r~ograo 

of 
traedom MOisture Protein Fat Ash Chloride Wi tri te 

U'il. 4 J ,., u .... ". • i'~' , "j r z*' t (ft, 'll I I'.b,. ''' ~T •• l";F .1. tU;.. .. .......... , qe. "=.'1; "llii'l' • 'I t ,dJl"" I'D_I,.tll' , .. 

Between 
treatmants 

Between 
samples 

Treatment 
x samples 

Between 
trials 

1 

0.08 

2 0."1 

22 0 .• 29 

86.00 

16.33 

111.60 

.... 1;1 ..... '. aIlOJllr .. ;",.t'rtl'S't.'I1fI."I'P.n ttl_ M'l r=¥"llSl:5;nUI_ SICt~.,· FI' ."atN;II't'nS;;t;\Vlt",,,.'lfitblt , .. " ••• "."" 

** PL 0.01 (Highly R:t.gn1:ftcant) 

I 
; , 
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~bJ.e, 1·11 

fAtnWW,JWlJ,,~&xQ.fJ. ~...Dm~ AllrwRllmal mmlJAm§on 

Sit.. ~:eltm!n$ IJI!tWl~fI.on I fltb ~iD:.1 Qt s:tgI!M~I>,tl\Dd;.tggoh;~st 

fA~ .12 .» All£? \' mar! ltor j 2 M.IUljj! I 
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1:l91t X 
%!ill .. 

llW0l1il uiJ.gf4..:tn. .JJm,,, lm1~; :fl!l ~§g,L .. !lm. 
,..,. , ill" • 91,:, f 'F 1 r. ,,, I 'f 1 ~ II'! I \!'IiI. • ..... ,'_ ." J 1'. '. , - JzI ..., ........... .,ilI.... _ •• I 11$' lit", '"f •• IT • nr1 P ,1'1 II IJI_W4W'I.' 1"-" f ; ~.... • , , ... t'l , ,a. 

Days or 
storage 

Control Cured Cured-smoked 
tiN - Oillt' '1"· .... J' Ant .. ' 1m « L I • 1Inll'" 

•• 1'1'. J .... 04. 'U • .,' QI ..... '14 f"~_'~U d J ' .... 1(1 1"11 It JJI ! •• P "' .... fIO' '.: , .. ,. '.",' • " .. UJ .... • 1 r It·· gr, 4 1 ,,4,,; q I I {4$$' _ •• I A 1 ._..., 

o dq 4.,2 
After 72 hr~ 
of curing. 
treatment 

Just aft~) r­
smoking 
2nd day 

4th day 

6th day 

8th day 
10th day 
12th day 
14th day 

16th day 
19th day 
20th day 
22ndday 

24th day 

26th day 
29th day 

30th oay 
32nd clef 
34th dS1 

++ 

Lt..OB 

4,,80 ;.97 
,.3, 6.98 
6.20 ++ 

6~4, 

6 .. 88 
--#+ 

-
4~3? 
4.e~ 
$.09 
5".61 
5.92 
6.41 
6.10 
6.13, 
6.92 

++ 

4.28 

3.,2 

3.94 
4.,7 
,.27 
~.86 

6.40 
6.89 
xx 

3.57 
3~64 
3.98 
4.07 
4.21 
4.3~ 
4.?6 
t~.92 

5.28 
,.39 
'ii~1 
,.67 
,.02-
6.1lf. 
6.,7 
74112 
xx 

.", •• ; If' dU,,; • IE ........ 1; ... _ ... ', IU : F dlUI' kJ l IJ .... 1 ... 1'" tt ., t "hi Pl '''''1 ..". ..... , , t : 1 I I .r .. ·,,~ .... 114 fit 11;'.. tJ.I r ; 

4'+ ~poUed (sta.rted smelling) and henoe discarded. Further bo.ct~r1al load 
not estimatad. . 

xx Spoiled 'but not smelling·. ~un.gus growth was visible hence further 
bacterial oount was not done. 
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~lPll.a 

=11,;t;& 

~~.r1aJ. 1w f ,iD .,9& .m,;Ll,·ne,l· aa..a t sm • 
. "',""'DW,M'1r., .... .,u.' ... '.utllr.-u t- PH it ••• 4" •• ".-,"(,.-'11 ).' OJ, IItl •• 1.r"LJ'$11iP',,-,lp'_".'''''' L :PI 

Days ot 
storage 

Control Cured 
.'h II or II •• T ,,- 1 •• ;1 ...... -.Uit', ~ _____ rp -_, I_I' _1;._"'_J' _,_-u__ _ .. 11. __ ,._-... __ 11_'_, ,_uI_,n"_t._'ll_ .. M,"'!""'U, ,._.t. 

(2'!~O) (~:i6g; (~~~600) ~;~~O) (~~~~60C) ~;;~90) 
•• t', l' .', 5 111 II: ,UI " ... ! II I ' &1 It -"'_,1:11 I ! J I., In .," _, 'I. 1 V tnT IF' Q:t 1 nil "'hlrd' I 'hip' t 1 I't 1* 1'P p, j' 't III ..... 

0 day >+.82 4,69 ~.?O 4-.78 If...6lt 1+." 
A.fter 72 hra 

4.20 4ir29 q..,3B 4.30 ot cunnI 
tl'aatmen. 

Just attar .- 3.;1 3.""3 
mnoking .. 

2nd day 1+ 4.8, 6 •. 18 ~.32 3.99 3~5'9 
It.th day '5.~O 1:,12 It-.6' t.." 3.68 
6th day 6.22 +'f ,.10 .... 99 4.-00 

8th day 6.43 ,.5'6 ,.94 4.18 
10th day 0.91 6.1, 6.l¥+ 4023 
12th d~ ++ 68 34 7.02 4.3, 
1lf.tb day 6.1.e .xx 4.8,-
16th day 6.78 4.9a 
18th (lay ++ ,.20 
20th day ,.38 
22nd day ,.,4-? 
24th day ,.63 
26th clay 5.90 
28th day 6t>24 
30th day 6.1tl~ 

32nd day 6.98 
34th dey xx 
_ .. " I'll •• ,. ,I'" .1111 I ,,*-_lhU. II •• " ......... _ II I', II I! iIIl ••.• I ! III • I ~ •• I ,"'!II' ~~ I. II .'IU II It • ., " III ~III'U '- d&il~ .. ~il ,1II1J\It.J"'. , ....... ,.. .... II" 

++ SpOiled (started smalling) and hence disoardect. Further bacterial 
loa~ not estimated. 

xx Gpoilad but not smelling. Fungus growtb was 'Visible hence further 
bacterial. oount WQfJ not done. 
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~i!:t.\~ ,m 

:r,:r:til! I;u. 
~},ilQt~J~ I limi!t "'1. lsiB Wl~:t ,u~~r ,aWe .san • 

... ,'I ..... Clijl1f.' __ "~j" b .1 It _I .PlllkjV" ",,,t. # ., I Y ;,tli"''' t ,.,.:11 ".il.'lU O' • ._ ..... J I. III Itll'P.',:).t .... I' ....... ~.r\ b .... 'U'MW''s!N .... ,... r '''Ie.' .. 4' ....... 

ContrdL Cured 
."1 . a lfz bll Jtq[-;:AI: ..... b , .,._ 411'1;-.--...... "".F t 81. It '* 0 '" 

'(2;~~Oc) (~:~&~; (2~~~OC) (~:i6g; 
'" TI,""I if II', i ... 'i if II "UI_"I P' tb r F't pI 11 I AS Sill q rdll1*tll# ,all'l' j 'na 

o day . 4.72 
A:rt4r ?2 bra 
of curing 
treatment 

Just attar 
smoking 
2nddQ¥ 
4th day 

6th day 

8th day 
10th day 
12th day 

1"h d~ 
16th d~ 
18th day 

20th day 
22nclday 

2l+th day 
26th day 

28th day 
30th day 

32nd daY 
34th day 

, 
,'1'" 

-
4-.• 8n 6.19 4.3, 
,.,37 7.,,14 4.61 
6.21:)' +,+ ,.OB . ~ 

6.48 5.,6 
6.87 6.19 

++ 6.30 
6 .. ,1 
6.84 

+.,11-, 

1 •• i .... 11 .HiIi ",Ib. Ai. t t -,1 .'r .. 1 ; 11- 11' ... • ..... 'u t -, ,¢',..._. fU "'.I",_ ... , .. t-' on, SHill I tl! 

Cured~smok$d 
IF ;1(ftVI1t l' PH-It ; •• ' .... "fl .. , " ~1IIf8 

Room 0 R\)tgn. 
(a'.~6 0) (,.6 0) 

.. ct. j. r. p, ''',..1' t,,~ .. 

4.67 

3.,8 3.,0 

3.92 3.,8 
th.'~ 3.67 
1 ... 90 4.12 
!f ClS7 4.,16 
6.47 a..427 
6.98 1 .. _ 39 
xx 1,. .. 86 

4.90 ,00 ·11 , 

~.)+2 

,,1+9 
,.5'9 
6.02 
6.18 
6.30 
6.1, 
xx 

IJIIIt' .. ( l ••• 'u •• , , ,.. t lr I i 

.,. t hpoi1.(~d (started smelling) and hance disoarded. Ftl%'ther bacti.3xo1al 
load·not estimated. 

xx Spoiled but not smellinG. Fungus growth was Visible henca rurtheJ.II· 
baoterial count was not done. 
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~1i2bW 

R~An .rL~.t&mgN!g InX%Q£, ,~~~,E!) .tm: ,.£CJJlt~ 
QQ.9A...Qt ,glat!Q. ml~ .JlYl:ig~Sgl&id'i QgQ&l~,Jl~ 

, Gb&-Ol&iUl.~Wl!g . .a.t Mtt2~n~_ i9111pab:itytiS 

*-J', *_'91;. 1; ",.'.; S .... ·t.", tttU cCt1:t.""' ... "." .. 1r.,tq-1.- u"t, ,nt ... _ tt4'ltmrJl,,,tfll:!dil I',,; I. In il' .fd~$_Rtttp'd"'. 

JUdgos Cured R$trigGrated 
(~_60C) 

fY\f 

Cured-mnoked 
refrigl)ratad 

(,..-6"0 )Tis 

Cured.,Wl1oKatl Fresh 
room Ohicken 

(2,-26oC)'Tf2- 'T, 
4J4$'l;:oa.'1d >-" d., ' "4:MU"WM' 1'1 ,.tr.~ •. p5·I.h~,,,;,,'11 ; I'M"", ',t1',,-. 'r'I~" ,.,ttk,., !\Il1.',1 n.' 'al ."'.,'J ••• 4' .... "' .... 'I¥-I,. •• "MAJ •• '.;,'.· ..... 

1 7.33 ~ 0.89 6.66 ~ 0.39 ,~33 .! 0.3, ,.00 2; 0.00 

2 ,.00 ~ 0." 6.33 ~ 0.36 6 Ot) t-. - 0.5? 6~33 ! 0.68 

3 6.00 .! 0.,7 ,.66 ! 0.38 , 66 + 
... - 0 .• 39 It-.66 '/' .... 0.40 

,.66 .t 0.38 6 .• 66 .:!: 0* 39 ,.66;!;. 0.90 *.00 'r' -O.,? 

6.66.t 0.39 6.66 ! 0.39 4.66 .i 0.89 '.a3 ~ 1.1~ 

,.00 .± 0." 6.00 .;t O.rJ7 ~.OO !. o.,,? 4-.00 'i' - Of'? 

7 6.33 ~ Ou6a 5'.66 ! 0.90 5.33 ..:t 0.69 th~33 ~ 0,3, 

,.66 ~ 0.69 6.33 .~ 01070 6.33 -j- 0.68 4.66 -i 0.37 -a 

.1l~MiI~_l ,. Slit GI U, ... _ ..... , .. '" CL tt F ..... ' I'''**,& i' T , dbli._NI:I .. 9IU4J;1 '-lei." ",'e, • At ... , I lNt'I1T b)j: 11 .. bl $.;. ,.. b d '1·11"_ U:tka4 ..... ~, • ..,. •• I ", t r' 'hi t... ...... 
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~~l~. I. 13;1 
lJ1iill:i~£'~'_ SlJ:.., !~'ioo,~ 

JtIlll(!e1',,~~a,,~~ ~~o¥t~ I'\~ en~;~(1 ~"(I I'!U'!~,r'~'·Id."" .. · flTOV_~.d .• l1n,·~fJrf ~,,,;·~,I;.f"" ""~IV~~', ¥~ ..... ~.a..."J' ~. ~~.L ..... __ ~~ •. ~~. ~ 

..... ,'t "' Me .. .... 1 • 1;;. df JI :LlMbS, prJ I t. 'T : PI ,. ~"t:1 A'i'II, q tH .. ..."IiM ..... "''''t''')iII ,btll it. 4 J ,I 

~ource of" variation ))egr{~a of 
Fr:;Jedom 

~., .'tt .... · •• ., Z4~W' 'sp','11" at 1 I ' It t'l! ! I' 'I' ,_ I lMfHI I. t blU ... l I ... ~ I .1 II Ju 'i''''C ,. _ p U III r 'II It ',,'IIiKJfi I ..... 

Between tr,i)atnu~nts 

Betwoen j1)(189 s 

T~eatmant x 3Udge~ 

Be t'Wi~en trial. $ 

Error 

3 

? 

21 

2 

62 

?lot(:); * PL ... O.05'(rign:Lfioant) 
*"" vL,_ O.01(H1gbly significant) 

9.45'** 

.1 .. ,6* 

1.82* 

a2 .. 79;'~* 

Q.20 

llumum,.m.1,Jl:tiuJ,£l" .. £&UG;1,..,jt9,!JU Ilc~.2In,.hJiliJM,~~, S.9mlll;r3,:t.ml 
, , 

I W}JtUI ,XU l)ErJQ.WIPillg mnER "tat l 

Tr{)atment 1'13 
r~l 

"'11 1'12 T1 

1I1eans 6.2, ,.70 ~.3? 4.75' 
t... . ........ ' ... _, ", ..... 1 

L .... e • • _. u .J 
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A signifioant inorease in the weight of oured meat, 

was obs0:rved. The increase was ott 7.13% of dressed weight. 

But this significant gain in weight oannot be attributed to 

increase in moisture content of dark and white muscle alone 

whioh was found to be only 1.74%, far below the increased 

weight of cured meat. Thus, this might also bo due to lncreased 

absorption of sodium chloride and nitl'ite alongw1th water whioh 

also added upto the wa:Lsht of cured meat. Beasley and !4arsden 
• 

(19~1) a1 so reported simUa.r findings.. It:l.e also assumed that 

besides dark and White meat, water might have also been absorbed 

by other loosa tissues and bonos or os.:rcs.ss, which were not 

analysed in t.ha prasent study. Bharma.'1 ~ al.. (19'7.g) ha.ve 

Nported lowor ~ain in weight of cured meat. They studied 

whole chicken oarca.s~as whereas in· the prosent study halved 

ohiekan were used. This increase in wH1ght might be duo to 

thr3 faot tha.t tho chickens were halvad b(.3fote immersion in 

curing sOlution. . Thera wa.s more exposure of s'Urfaoe area which 

tac111tat(}d increased absorption of ohloride ions by tho 

muscles, Jannan (19'+9) also observed inorea~ed absorption of sal. t 

in sliced baoon as compared to wholo bacon treated and 

stored under similar oonditions. 

On nmok1ng the cured cut-up chiolten, there \lla.e a 

shrinkage of 6.87 percent and 13."1 percent based on dressed 

and cured we:l.ght respectively. Howevart the shJt1nkaga' observed 
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in this experiment is mora than tha.t reported bY' Chattarja.~ 

.2.t. 4. ( 1971 ) and much more than that obtained by ~~harmat 

at alo (19?a). The possible reasons might be that the skin 

surfaoe and V1seral caVity of chiokens ware mora exposed 0 

than the whole ca.rcass 'llslld by uharma. at al. (-'97a) in their 

study. Chatterjee U aJ,.." (1971) used poly-phosphate in th~ 

chicken cure. Analysis or mOisture content of dark and 

whi ta 'muscle showed that there was !}. 60 percent 10SI compared 0 

to fresh meat and 7.30 percent when compared to oured meat. 

This means there was lQSS of moiatu:re fran other pax-te alsOt 

It might also due to loss of water fram bones which are 

hollow. BaaslY' and IJ!arsdetl (1941) have also reported that 

the pvrt10n of tho meat tleal'Sl' the haa:±, during smoking 

process, looses morw \<rator than the other partf~* 

Thera was more loss of moisture at r~frigeration t9mp9r­
ature than at roOJ?! t'JmperaturZ1 in all traatn.\<lnts. In both 

ca~a s birds warn packed in polyethylan::J bags", .t;incG th.e 

polyethylene ba~ is only aami-parm1e.ble to air t water from 

birds stored at room temperature e$capod but farmed an atmos .. 

phare haVing high mOisture contont. But \lhen stored. at r<~tr1 .. 

grJrat10n tamparature, the moisture forms into small. droplets 

and get oondenoad in the ineide surface Qf the baf~ thus more 

wa.ter is lost at refrlgorat1on t(onnparatura., 'llhis finding 1s in 

agreement with the find1ng~ of ChattorjJo at at. (1971) wld 

Sharma !1 11. (1973) .<' 
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Cur-ad· meat stored a.t l'atr1g3ra.t1on temperature had 

increased moisture loss than cured .. smoked chicken stored 

under 1dent:toa;l condition of storage. Thus the moisture loss 

was found to be directly proportional to the moisture eontant 

of both cured and cured-gmokad meat. The other noss1ble reason .. 
as raport~~d. by J)ra:u.~t(19~3) may be also tru(;~. He is of opinion 

tha.t smoking .tenels to ca.un~ cllrfaoe clehyd:rat1on and formation 

Of a thin protoctive ':f.'11m of smoke on tho surfa.ce of maa.t whioh 

might have praventedi .. purface evaporation., But no significant 

lonn was noticed in oured and aured.~moked mBat stored at 

room tamperaturac whioh ifl simil.al" to the finding A of Cha.tter3ee 

~ iJ:.. ( 1971 ) • 

Thera Va,A sl.tght deorease in both protein and tat 

content just aftar curing. This may be duo to the faot that 

during curing prooess th.ere is also diffusion or soluble 

ni trogen and ta.t :from mea.t to tho brine solution. Fields and 

DUnker (19,2) have also reported lose of small amounts of 

nitrogen and fat during wet curing process. Tha inorease 

in protein content 01 curod-amokea obdcken kept at roj~i­

goration tampera.tutte and that of COOk~ld mBa.t was proportional 

to the decrease in moisture oontont. :,lharrna n !it.. (19~) 

al. so reported s:l.milnr finding s. 

After the initial loss of fat during ouring prooess·, 

there was no turther loss of tat in chiokens ir,taspactive ot 

treatments and storage oonditions. 1111s might be due to 
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tact that smolte .. oonst1tuanta might have prevented .fat under.. 

going oxidation, actins as antioxidants. Rockwall and FaJorzt 

(1924) alao reported similar findings.. nut there was loss of 

fat oontent in meat samples cooko(l at 10 lb for 1; minutes and 

:fat-globules ware also salin in tho lott-oVer liquid in the 

prossure-cooker. Fat sots mal ted during oook:l.ng and hOnce this 

loss. 

Cured ohickens kept at room temperature was having a si8n1-

ficant inorease in both C!l1loride and a.sh content an compared 

to simUe.rly treated birds kept at refrigeration tempQrature. 

This might be due to the fact that at higher tempal"atu", 

there ia a rapid d1ttusion of salt. s:bnUar find1nt{s have l1aen 

reported by MoUlton and Lewis (19l+O), Chatterjee !1.il.. (1971) 

and !{ha:rma ~ a;l. (1973) .. In cured.smoked halves there ws 

higher aal t content than thQ salt contant of cured chicken. 

Thie may be due to the faot that there was h1ghf)X' temperatura 

in smoke chamber which might havo inoraBsed salt-pamtrat1on. 
, 

Thera was a significant diftex-ance in the galt concentration 

of both dark and whito mttsole 1rraspect:l.va of traatmt)nt and 

atorago oonditiona" This may be due to anatoraical ~i1tr';~rGnce 

. of the tissue. Chattorjee (1968), Borys 11 Al. (1969) and 

Btarsznski n.&1.. (1969) al so ob ~lo:wed that sal t-pentrat1on 

depanf.is on nature and ana.tomioal oharacteristiO or the tissue., 

The other reason might be r~lative17 leas amount of tat in 
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dark meat than that of white meat. Borys n Al.. (1969) has 

also found that lean bacon, having lSB9 fat, took 7-11 hours" 

to reach four percent salt concentratiOn at ;0°0 while back 

fat took hundred and twenty eight hours to attain s:l.mlla,,­

concentra.tion uni,ler identical condition o:f storago.. Oooked 

moat had low salt and ash content in both oured and oured,..smokad 

meat. This might be <'lUI) to fact 'that sal.t is exoucled dUrin! 

oooking and tho juice prasant in the preBBure cooker was also 

salty. Hharma.!1 4. (197S) also r~ported similar findings. 

H1o~li~ 

There was s:i.gniticant increase in ni tri ta oontent or cured 

mea.t due to diffusion of. nitrite into the moat (luring curing 

tre8tment~ When cured chioltene ware smoked, thora was signifioant 

loss of nitrito in smoked meat. Thi.s. might~'1tuo to the ~ghar 
t~m'P.Q.ra.turo of smoke chamber. Pivnick!11 a=l. (1967) ha.ve reported 

2 to 3, times more loss of nitrite a.t 30"0 than at 20°0. 111 trite 

content, in cured. an~ cured~smolted ohiolesn; was higher when they 

were stored at ra:trig;3ratiO'll tl)mp:~ra,tura than s1m;t:larly trea.tod 

chicken kept at room t\~mp'sraturalt i'hie finding was in agreement 

uith the findings of Osmajones (1949) and flhaxma at. JJJ. •. (197·3) 

but rata of n:ttr1 to 10S8 in oured-smoked chioken wa$ hii1her than 

reported by Bhama iUl AL. (1973). This may be .du,;~ to the 

Gxposura of mora body surfaoes and visooral cavity ot eat'ca::.ses 

to smoke.heat. 

Nitrtt8 content increased significantly in cured 'and 

cured-smoked ohioken upto It-th d", or stora.ge.·, ~his might bo d.ue 



to the faot that absorbed nitrate might have been reduood 'to 

n1 tri te by the n1 trat~-raduoing bacteria and thun simultaneous 

increa.se in nitrite level. The inoreased leval of' nitrite 'Was 

observed in chiokens stored both at room a.s wall as retrige~ 

ation temperatures •. This raduotlonot residual nitl'ate into 

ni trite by ni trate.raduo:l.nl~ baoteria ha~ bfJcn :reported by' 

Takagi 2.t ~,. (1970), Eddy n Al. (1960) and Patterson (1963)0 

There was significant reduction in nit~ita content of 

oured' and curad-el'llolted meat frOm 4th to 8th day of storage. 

This might. be duo to the tact that (luring storage there was 

mut t1pl1ca'tiion of' bactarlal population and which might haw 

started utilising nltrlta since nitrate in meat might ha~ baGn 

axhauetQd b; then. ' £ddy £Ut. ... (1960), also reported the breakdown 

of nitrate to nitrito and utilisation of nit,rita and its subse­

quent braakdown ond..,.produets by no lnrga numb~r of bact;lrit;l, t.Che 

possible :rsason migllt a.LSO bo that on longer storage yeast might 

ha.v() alrJO utilised. ni trIte a~ x'.)portad by Ingram and 'Dainty 

(19'71) • 

Thera was signifioantly i:laerease in ni tri to level in 

oh~okens stored at room tempf3rature upto 8th days than at ret~ige:rCi 

tion temperature to~ a simila.r per10d IJ This might bo dua to 

higher temp0ratu~a of room than that of l"afrlgerat1on tomparature 

and rapid baot0rlal multiPl1oation at ~OQm temperatura. Nordin 

(1969) observed that loss of nitrite during lator period ot 

storage may be due to inoreased tem];)amtura of room and rapid 

bacterial growth. 



Cooked ah1eltens had significantly lost nitrite. 

Plvniek !..t. Al. (1967) and Takagi n AI,.. (1970) reported tha.t 

cooking cured a.rid cured-smoked meat at 70°0 there is ona third 

to one half raductlonof nitrite content in the cooked produe'b. 

The av~~ago nitrite content in cured meat was 212 ppm 

at the end or curin:~ treatment a.nd at and of a days of storage 

at rGfr1sa~t1on temperature it was 181 ppm. In the oured.smoked 

chicken the av~rage nitrite contont was 169 ppm immediately 

attar smoking whereas attor storing for 8 day's at :refrigarat1on 

temp )ratu're it was onl.y 143 PPUh Aftilr cooking, the ni'cri,te 

content was 86 ,pm in cured birds stored for a days at rafrige~ 

ation ~em:paratura and in CUl"ecl .. amoked birds stol'Gd for a days at 

rafritgeration templ~~rature it wa.s only 23 ppm. Sines nli)at is 

consumod only a.fter cooking and as the "f1alua is only 23 ppm, 

cured and mnokad ~tneat could be sa1'ely oonsumed. Tht?trG is no 

ohanoe of nit.rite poisoning. 

Cured meat ha.d sign1f1oantJ..y reduced baCterial. count 

than f'l."osh meat. 136,6 ptlrcent of sal. t in the curing solution 

might be Q causativa faotor for inhibition or proteolytic baetc:):ria. 

!ch~ reduotion of baoteria.l. population might be al so att1"1buted to 

low pH dUG to addition of sodium chlorirla. The pU of brine 

solution in the present study wa.s ,.8. Dam ~ Al.· (1969) and, 
, 

Ingram and Da1nty (1971).: Sha.rma StAll.: (1972) also obsawad 

s1mUal' findings. The initial load o£ bacteria attar dl':}!ls1ng 
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and making the cut-up ohickens was rela.tively mora than that 

reported by Hhanna ~ 4. (1973) who usad whole chicken .. 

May at. &\.. (1962) have aleo raportod that out-up poultry con­

tains ralat1voly mora microbos on slt1n surface than t.he whole 

ch1oken. This is but na.tural s1nca mor~ arol}·ls exposed during 

the cutting-up prooess and more chanoe for bacteria to multiPly. 

The baoterlal growth was not muoh upto 4th d~ of storage 

at room tomp~)ratura and upto 20th day at refrigoration temper­

atura in curGd""fmloked chickens. This might b:~ due to the com ... 

binad action of so,'ium ehlor-icle and nitrito. Pivnick and. 

Thatch~r (1968) havcJ also ~eportad the cynarglat1e inhibitory 

a.ction of salt and nit'rite on baot0Mal mtl.\lIipl1cation. 

Hienifioant reduction in b.aat')riat population was 

obsorved on smolting the oured chickens. This reduotion in 

baoterial ;:,'J)opulat1on might due to suparfio:Lal dehydration 

leading to non ava.Uab1Uity of wato,r to baot~~ria or (lue to 

formation of a thin film of smoke on the 8urfacG ot mdat O~ 

combination OfU»th. Tilgner (19,7), Ketche11 and Ingram (1966) 

and Bharma .Q..t. Ii. (1972) ha.ve also roported significant reduc­

tion:,:of baot(;)ria following smoking operations. The othor r~ason 
, 

m~ be that cured-smoked meat had low mOistu~a oontent thus 

preventing bacterial multiplioation. Handall (1969) found a 

doeraase in pH of meat aftar smoking whioh he thought to b<J 

due to absorption of aoid constituents of smoke" Baoterial 

inhibitory property of smoke.constituents have boen raportGd 
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bY' Draudtt (1963). Chiokens stored at refrigeration temperature 

in all the treatments had shown lowa:t bacterial oount than 

s1mUarly treated chicken.s kept at room temperature. This might 

bo due to pomploDlatary aotion of re:fX'1gernt1on temperature to 

curing and smoking prooess as recluo1ng tho bact~1:fial mul t:1.pl:1"ce.tior 

Cured.smolted ohickons Itept at room tompllrature as well as 

ratrigorat1on t8mperatura showed mold growth on 1lt-th and 32nd 

day of storage rasp'sct1velYlf Thora was no r:)r1uot1on in bacterial 

popu.Lation follOW'ing US:] of mycostat1n because it in etractive 

only ar~a1nst fUngus. 

~Ul1tlQ"ttQtig em:4~Ql! 

There was significant dirt(~rencG between t.reatments, 

b,;,)t\tloen jud(:,es, between trials a.nd judges and tr(3a,tmant inter-­

aotion. The rea.sons for these oomponent or vanat10ns m$Y be 

attributed to the fa.ots that bir~:l s of all the three tli.a.1.s "lara 

not of s~e age, breed and nutritional status. ~1gnificant diff. 

erence between judges may bB dUG to tha fact that judgos of the 

ta.stt~ panel ware not trained to eval11at{!) the quality of meat. 

Th<:) other l"Gason in support o~ thim ma.y be that m(tat cooked 

in tho pr'3sant study l'Tero quite d1ftcl'l:lnt from the type of 

cooking to'which the judges wore acoustomed to .. 

Judges prOf(3rred cured-smoked. chicken followed by oUfied 

r~trlgerated and frenh meat. They l1k'3d tho chal'act0rist10 

flavour of smoked meat. They also app~)o1ated the obaract~r19tio 

apPl'ararlce of smoked chioken and p1n~ co..1.our of cured refrigerated 

oh1oken. 



!~**¥n *"'IJf*1t"'n,&;ll~:t~Ultift~U*! 

* • * ompmn n * 
*' 
: ~'1umnla.ry and Conel,ln1Qn 



Meat haa been the food or man from times immemorial. 

Proteins or meat have high biologioal value and is required tor 

the growth and well boln!~ of human l)sings. Because of ita high 

nutritive and biological value, mea.t proteins arB broken down 

by bact'3ria producing dangerous and-products within a short time. 

Unless affective methods are taken to preserve meat and meat 

products, consumption of meat might become ;:lan&~erous. 

Of the many ME)thods followed tor preservation of meat, 

. curing is one. It is So simple and easy process. Curing, as a. 

m(!~thod of pros\3wation, 1s not practiced in western countries 

duo to the availability of refrigeration faoilities. But 10 

our aountr,y, this mathod·might beoame var.y useful since low 

temperatura for preservation of meat and maat products 1s not 

easily ava11a.blo. Henea, an investigation was undartakt3n to 

study the aft'act of curing and/or smoking on the pranEJztVat10n 

of dra~~ed, cut-up potiltr,r at various temperatures. 

Curing sOlution wns-prGpared by dissolving ,.44 kg 

sAlt, 2.72 kg sugar, 6, em Floilium nitrate, e, l1la sodium nitrite 

and 20 gm monosodium glutamat0 in 40 litra of m1ne:ral free 

wa.tor givins a nalometer ;,;)a,dinB of 60° at 20°0. D:l.rc1a wart) 

drassed,. out-up longitudinally and 1mmeraad in above solution 

for 72 hours and stor,9d at a temperatura of '_6C)C. Care wa.s 

taken to sae that the birds were unifotmly cured by changing 

their position every twenty-four houl's. Birds, attar (luring 

were withdrawn _t:rQ$ solution, washed in running watar and were 

hung in the draining l"ack to remove exoess or W't\tar. They were 

4iltded tLn1\C) a groupe, eme ,"UP was used ILS :1t is and tbe abber 
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was smoked in Itard wood tJMoke at 40 .. 4~Oc tor 4 hours. Birds 

ware then divided into following groups for the GXp'3r1ment .. 

1. Untreated control kept at room. tempera.ture C25-260C). 

2. Untreated control kept at ref~rigerat1on. tamperature (5.6°0) {I 

3~ Cured birds stored at l'Oom tamparature. 

Lf._ Cured birds stored at refrigeration t,amparatul'e. 

,. Cured and smoked birds kept at room temperatura. 

6. Cured and mnoked birds }\ept at refr1g(-)rat1on temperaturo. 

The birds wera then ana,lyaod a.t tho and ot 4th day and 

8th day or preservation ueing roll.owing parameters to asses, the 

;Jffect of ouring/or smoking on the quallty of birds. Paramat0:tts 

un'ad, in this study were mOisture, protein, fat, ash, ollloricla, 

nitrite w miorobial estimation and organoleptiO evaluation.' 

As a raaul t ot: 'atudy, following conclusions were drawn. 

(1) Fresh untraated birds oannot b0 stored. at room tempe:rature 

tor mor·1 than 24 hours wherea.s frenh untr(7)a.ted birds can be 

stol'3d at refrigera.tion ti)mpcratur'd for 10 days. 

(2) Cured birds ha.d a shalf.l:Lf<:! of 4 days at room tomperature 

and 18 days at refrigeration temperatura. 

(3) Cured.smoked birds can be l'tept at X'oom tempera.ture for 12 

days wi thlbtlt any edvnr.se effect wherc3as similarly treated 

birdp. can remain odible upto 32 days at refrigoration 

(4) The mOietura contont of cured birds incraa.eed during c\lr;Lng 

process but decreased during smoking. 
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(" The protein dontent of meat decreased aftor curing pro09fH3 

but'incruased aftar smoking whioh was correlat~d with the 

mo:l.sturo cont~3nt of maat. 

(6) The fat contont of birds decreased a.ft.~)r curing. There was 

not much change a.:rtf~r this initial decr;.)ase in 011 typos of 

treatments and storag r·} cond1t1Qn~. nut cooked mea.t showed 

low tat oontent. 

(7) Th0 cb'l.orl.t1e content of meat increased significantly aftor 

curing. But chloride content or moat sterad at room temper..... 

aturQ was $1~niricm'tly more than that kept at refrigeration 

tamperature. ~a chloride content of meat was d1raetl3' 

proportional to the ash content of cured and curod-sm'oked 

birds" But during cooking, the chloride ions were exouded 

and the birds were not excass1:voly sal. ty when ta.tJt~d by 

organOlepti0 tests. 

(8) The nitrltQ OOl1.tant of oured and cured-smoked birds irlcreased 

during first La. days of storago irrespoctiva of tl~mpera.tura of 

storage. But th!) l"ata or 1no:taas~ was lower at :room tempor--

. ature than at rafrigoration ternperat11ro, By 8th day of 

storage, the nitrite loyal had signlf.1cantly raduced both at 
, ' 

room as well as re fl:'igoration temp'3raturas, but the rate of 

l'aduotion Wl~S morQ at room than at r c;)fr1g t)rat1on tf;)mpsra.ture .. 

(9) The cured ahiolte!l had. lower baotorta1 cotmt initially as 

eanparad to frash bird. Ths bacterial multiplication was sl.ow 

up to 4th day at ~oom temperature after which the load became 

so high that meat was not adible~ Similarly treated birds 

kept at refrigeration temperatura had slow rata of baoterial 

growth and remained edible for 1$ days. 
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(10) Cured-smoked ohickens wara having low bacterial load than 

oured ohickens and ratGl of baoterial mul t1pl1cat1on j.n 

birds stored at refrigeration temperature was slow than 

kept at room tempera.tura. This lowor mul t1p1ioation mar 
bo a cumulative atfeet of lower temperatura as wf311 as 

pI-aSenOGl of chloride and nitrite ions. 

Mycostatin addod at 10 ppm to thi9 curlM solution 

prevented fungal growth in oured-mnok,ed ohicken l'i!torad both 

at room as well Q$ rafrigo:rnt:t.on temperatures. Hmok1ng r;3duoad 

the moistura contGnt Qf birds resUlting in lowor shrinkage during 

preservation. 

'1'afJta panel judges 'P:~erl)rred eur(3d-smoked ratrig-sratad 

birds followed by ourad-rerrigarat,ad. JUdgC39 liked the character­

istic unmoky f1avouv" of oured.-smoked mea.t.. 'I'he pink colour ot 

oured birds was a1$0 liked by them. 

This study indicated that curad birds oould bG stored 

at room tomperatu:re (2,-26°0) tor lr days and for 18 dny~ at 

t';3trigerat1on tem.perature (~_6°C) t Cured-ronoked birels can be 

safelY' ato~ed for 12th day at room tempr~ra.tur,g (2, .. 26°0) end 

for as long as 32 days at r3tr1g(~ra.t1on temptJrature (,-6°0). 

~;1noe this method is simll1e to a'Dpl:r and is affective fop short 

period of pre ~1arvat1on touring and smoking ooUlc1 hi;' appliod for 

transportation of meat from point of procluct:1.on to tho point of' 

oonsumpt1on, 'Without any adv(~rse ~~rtect on maat quality. 



i =;t:~~~*tt~*=~~~~~~~~'*****;t~***==** ! • 

* BIB,tIOCRAPllY 



Annon (1970). 
monosodium g'lutamate studies on its possible effects ott the 
O.N.f.;. Nutrition ReView. 28, 124-29. 

Araujo. P.E., D. Hourihan and J. Mayer (1973). 
monosodium glutamate 1ngaation and thirst prOduotlon. 
J.FotJd" Be. ,3a, 12!1!1. 

J .0 .. , 'W.8. 0811",.. and G.'_ ~tawa" (19,0). 
Postmortem Chatlgas in stored meat. Its microorganisms asso­
oiat.ed wtth the devel. opmant of Sl.:tm~ on e?isoeratad cut-up 
poult17_ Food.~ ~ech. ~I 199",20,. 

Be,lrJl1. T .8. (19'+9). . 
Glutamic aaid. Food XVIII, 100.103. 

Beasle1 t A .. K. and Marsden (1941). 
A study ot tu:rkey curing and smoking. Pot4t. HO, 20, 496-~06. 

Bom, z., n. 6talle and D. Tomcov (1969). 
It~f:f'eot or technological procedures on m1oro:f1ora on curad 
and cc:rnmtnuted canned meat •. Proc.. of the guropean meeting 
of'meat. Res. Workers, 1,. 164-7;, 

Benhe1m.t. F. C1~3)" 
'l'ne signifioance of the amino groups for the oxidation or 

. various compunds by Cholera vibrio (V.oomma)~ Archives 
B1ochem. tT. 30' 391,.>+11lf 

Bemaeal.. E.M. and M .• J I) t Thornley (19,6). 
. me spollase of eviseftt',~d chicken stol"'etl at r1ifter~nt 

tempera-turon. J. Fd. !eohnol. 1. 113f1 

. n~ook$, J. (1937). . ' 
PX'O(h Roy. Soc. Lond. 1231 368. 
Cited by Tayler, A. MoM in final Teoh. Report-rnv~st1ga.t1on 
ot the Biochemical pr()p~n:les of pork musole as they are 
relate(.! to pigment formation and colour fixation during cUt'ing. 

noeys, A., 1. R:Lcw0 and T. Stral9weld (1969). 
GospQdarka Miasna. 211 21-2'+. Food Hci. Tech. Ab st.2* 297", 

Bwwmaando,t, L. (1970). 
Hmoked producing tablets.. Un1 ted ~~,tates Patont 3.l+92l13lt. 

Bucohann. R.L. and M. Solber, '(1972). . 
InteJ'raotlon of sodium nitrate t oxygen and pH on growth of 
st.phy1oeoccus aUf'$'Ll8 it J'. Food.. tie.. 37" 8t. 



83 

G, (1927) " 
studies ,o~ the smoking process for foods. I. The lmportance 
ot flavours. J. t:~e1« FoOd. Agnch 12! 364-374. 
(Cited by Foster, W.W. and ~ .U •. ;iimpson, 19~1). 

Call..ow, R.H. (19219.). ," , 
Ann. Rapt. Fd. Invest. Dd.London p.17. 
(Cited by Lawrie, n.A.,J1eat Bclonee, 196a.Pergammon Prase). 

CallOW, f~.H. (1932). . 
Ann_ Rapt. rd. Invest. Del. London. p. 97. 
(Oited by' Lawrie, U.A.) Meat Acian(.'H:! t 1968. Pergammon 'Pro os). 

Callow, EliB. (1939). , 
Ann" Rapt. Pd. Invest. l1d. Lond,on_ P. 29. 
(C1ted by La.wrie, R.A_, Meat no:tance, 1968. Pergarnmon press). 

Castellani, A,.O. and 311. C. F. Niven (195';) f ' 

Factors .fleeting the bacteriostatic action of sodium 
nitll'atefl Appl. Ml0rQblol. 3' 1~59. 

Cavett, J.J. (1962). ' 
The microbiOlogy ot vaeuum.,paokfld slioed baeon .. J .,Appl. •. 
Bact., 2" 282. 

Chatterjee,. A.I{. (1968). 
A study on the e trects of on'Vil'Ontllenta]. oondi tlon on the 
migration 01 CU, ring chemicals in ham. Indian Jour. of 
Ani. Health,. 7: 219iJC12th 

Chattarjeat A,K. t S,. Panda, v.n .. Kbabade and puttarajappa (1971). 
8tuaies on aunng and mnokinr; ot poultry~ 
Food. :'~~o:L. Md ~ech. at 20.30. 

cuttlngl C.L. (19~2). 
General principles or smoke .. eu:t1n~ of fish. 
Food Inwstigation Leaflets no. 13. 

Delvalle, F.R., J'. Hinojos,a. 1). Bat'reera and ll."A .. Delamora. (1973). 
Bacterial ooun ts and ranoidl ty fa atimatas of stored qUick 
salted fish cakes. ,1. Food Hoi. ,381 ,80-,82. 

Dove, W.E. (1948). 
Flavour and aecept1b:U1ty of M6~:f$G4.Prooeoc11ngs of the 
symposium. Q .. M# Food and container, Institute, Chict.l.go.III 
U.N. 

DJlQ.ushti (1963) .. " 

1'ho .meat smoking process. A reView. 
Food Tach. 17 a 85'-90. 

Dunker, C.L.. and E. M. Foster (196811
). 

Role ot cut¢ng agent' in the preservation of shelf.·stnble 
canned mea\ products. Appl. Microbial t 3' 15)+. 



sit-

Dyar. W.J It and Oastell, C .H. (191+9);. 
liUl"ther studies on the baoteriolOgical reduction ot 
nitrite in fisb during spOilage.' J. Fish Research Can.? 
,36-.54-. 

J'~(ld.y, B ~P t' (19,8). -
1!'he 'effects of' salt concentration and 'temp9l'aturG on 
ni trite production and metabolism. '2nd Int. Bymp. Fd. 
Miorob101, Cambridge, 87. . 

~1ddYt :a.P., Gatbarum,: D.P. and Kitchell, A.G. (1960). 
Baoteriological, metabolism of nitra.te and 'nitr1to in 
maturing bacon. Jet Hoi .. Food .A8r1c~ 11 J '727. 

Eddy. B .. '_ 'and Ingram, M. (19,6). ' 
Cited 'by' Eddy. ' !t't!1. ,( 1960). nae.t" Metabolism of 
ni trats and n1. tKta in matuing ba.conID 
J. FOOd ge1 ~.. Agric. 11 * ?27" 

Elliott" It.F. and R.D. Michener' ,( 1961). . 
M1erob'lo1ogicnl standards and handling codee tor chiliad 
and tro~an toods. ' 
A. Reviaw. Appl. M1orobial.. 9t .... ;2 .. 468. 

, . 
Ell10ttJ R. P., R. P. straka and J pA.. Garibaldi (1964). 

poly-pbosphate lnhlb1'1on of growth of pseudomonads 
. from poul t17 meat. Appl. M1cnb1at. 121 5'1'7-22. 

Fields, M_D. and C .'F_ l)Unker (19,8) Gi 

l?ood Tech. 61 329,. 
, , 

F1nj1. M. (1970). . ' 
Monosodium glutamate and tbe Dis\3a~e of Chinese Restaurants" 
Industria M Altmentari 9 J 8;'-89 
Food gel. &: tl'ech. Abat. a:' 9t 309~ 

FosteX', W.W. and almpson, T.H. (1:961).' , 
studiOS of the smoking proeoss for foods. 
1. The lmportanca of va~urs. 
J.. !;~ol. Food Agri. 121 363-37~. 

Fox, J.B * 3r. (1962),. ' . 
Proo. 14th 'nee .• ,. Cent. t Auulr, }1aat .. !nstt. Found. Chicago, p.93 
(Cit\3d fXtom Meat naiel'loa by R"A.Lavlt~ .. 196a,pet'gamon l'NSS). 

Fox. J.13.. Jr. and J. S ... Thomson (1963).. ' " 
Bl00hetn. w 2. 46,. . (Citad by R .. A_ Lawne. Meat bei.anes. 1969. 
Pergamon Prass,. ' " , 

Galton, M .. M. and 'Po Aftlstal'rl (1960)., 
. Poultry diseases in public heQ.l,th, l"8viotrl ot ep1dem1olog1~tB. 

U.S. Daptt., of tIealth, Educa.tion and Welfare .• Publ10 Health 
f3el"Vice. rub. ?67 Canmun10lible d1 fJ@ases Center, Al tana, Ga. 



8, 
Gellman, A.,. and A.M. Fl1atova (1971). 

Waight changes ot Atlantio hening during storage. 
Byb .. n09. Kho,eyaietyoo 47. (6) 62.63~ 
ct. Vol,. ~. (1972) 4R 166. 

Genigeorgis, G.II. Rieman and W.W. Sadler (1969). 
PJ*Oduct1on or enttotDXin D in oured moat. 
J.. Food SC1. 341 62 .. 68. . 

01bbons.LN'~>~. (19,8). 
l'ne microbiOlogy of fish and. meat curing brines 
(gd. B_I>. !~ddy), ;'. 69, Fl.M.f1.0., London. 

Gibbona_j. N.m~ D. Rose and J.W. Hopk1na, (1971+). 
Bacteriooidal a.nd dryin effact of mnoldng on bacon" 
Jiood Teoh. e.. 1;;. 

Grau$J R. (19,~)" 
Ut1l.1zation of Buga;, in mea.t proce B sing. 
F.le:1schw1.rtscha.ft-?·, 182-84. 

Grau~ 

J.. !Jc1. Food Agl'1c. Abst. 7: 116. 

R. (1961). 
Biochemioal. and Physiochemical. principles ot salting 
and curing. 
Proc.. ot the Vth Intn. Cengl of U10. IV.B. fiymposlum 
Sepies 281 206-21,3 • . 

Grau, R. (1969) ... 
. The usa of ascorbic acid in the production of preserved 

meats. I.F.!i.U'. l?rocead1ngs 21 43-4-? Food r~oi. and Teoh. 
Abat. 21 293--1970. . 

Grau, R. and A. Bohm (19,a). 
. Ghemist~ of curing. Industr. Alim. Agrio.o ,}, t 401.406. 

J. f~e1. Food Agric. Abet. 101 ,2-19,9. 

Graenwood. D.AOI$ W.L. Lawis, W.W. Urgain and L.B. Jensen (1940). 
Food fto satit.roh ,J 62; It 

GUnderson, M.F.,. W. Me. Faadden and 'T.S. Kyle (19;1+). 
. Th.~ bacteriology of commeroial poul try ·:.·~rocGss1ng. 

Burgess Publish1ng Ccmpany t };finnoapOlis 1" U .. t~.A. 

Hamm, n. (19"7). .. . . . 
Wate;r Combining oa.paclties of mama.1..ion musole. 
IIX. Effect ot neutral salts. Abst. J * t}ci. Food Agtio. 
91 286.19,8. 

. 

Hamrn, R.&nd R. Gnu (19,8). 
t~ater binding capacity or tnamtnal.:1on muscle 'V • 
. !~rt\let &f salt Qf week aoids., . 
Abst. I. S01. Food Agr.t.10t 22~1919. 



86 

Harmn, R. and. H. Iwat'8.. (1962),.' , 
, Efteet of heating in presence ot sodium chloride on 

water bidding ca,pac11;y and pll value of beef muscle. ' 
Abst .. J. ~~c1. Flood &. Ag1'1. 131 112-1962. ' 

. , 

Hanley, !1 Al, (19,.,).' , 
, A oontinuous proceAs for. smoked meat I. Pevelopmant or 

a.p:rooa~s. lilood Toohno, 9~ 5'91. , ' 

Halleck1. li'.T~t;, C .0. Ball and E .. Pstair (19~a). 
Factors affeoting quality of prepackager] mea.t IV, Mioro­
biologieal stud:t.esf B,~ y~:tfsot of packaging oharaoteristlcs 
and atra()sphar1c pr~asura. in pa~ka.,fJa baoon upon baoterial 
£lora o1lr\eat Food. 'l'echnol 128 301-306. 

, , 

Hansen, (1960)., 
Cited by ,Bhnmpton, thI{. and E.M. Darners. 
A oanpa2"1son of oxygen permeable and impermeable wrarpinB 

, matanala for the storage of chilled eViscerated poultry. 
, Cherny Ind. P .. 1492.. ,. . , 

Heurloke~'t It,L Il , R.B. Sl.aeth and D.E •. Bradl'1 (19,6). 
HOrl1umaecewate in stabilizing cuted meat colour. 
Itood Tech. 10. ,00 .. ,-03., 

fflno:r, 11.t. and [!,.J. Marsden (1'961). 
Cu;ring and smoking turkeys., 
Unj.t(~(l utates l)apa:rtmant or Agrico C .A. 4t ... l.J.? 

Hobbs t n.c. and J *)\. L;pOOl'l C3 r (1966)_ . 
Clostridium botUlinum in experimentally inoculntoo cooked 
chicken. Mon. null. Minn., ruth.2?',. 13~. 

Horowi tz..1tll.asowa. (19lf1). 
. C1tad by n. Orau 1961. I.u.n. flympos1dm soriGs 28.206. 

Hllsnain1. C .A. G.E lI Coop~r (19,7)" ' . . .' . 
Fra.otion and \4ood smoke and tho eanpoe1tion of chomical 
cQ1lr>o~ition of savdust and friction sr:)ok~. 
Food Tech. 111 499.· 

Ingram, M~ and Il.,H .. Dainty (1971). ' . , 
Changas oe.uSG(l by microbes in spo:1l.a!1s of meats. 
Ap~f"'l. Baot. 31f.1 21-3,. , 

Jay. J,M. (19?0)., , 
MOdern Food Microbiology. 
1Rt r~d1. Van Nostrand Reinbold company, tJ.~;",!\. ~ '114~ 

. Jensen, t .B. (1'94.9). . ' 
Aotion of ha:rd wood smoke 00 baetaria, in curi?d maats~ 
'Food no sea;rah B I 371. 



87 
Jensen, L.B. (19'~). 

Microbiology of Meats. 
3m Ed.. Garrardpress Champaign. nl1no!st 203. 

Jansen. L.B. and W.R. Uess (19*1). 
Food Manuf. 16. 1,74 C1tad by Eddy .!.t.al_. 1960. 
Bacterial metabollm or nitra.te and nitrite in maintaining 
baoon. J .• Food Bol. Agr1clt. 11, 727. 

Kassai, D and Gy. Karpat1 (1963). . 
Proo. 9th Maeting European Meat Res., WorJters. luda.p~)st 
p. ,9 (ait~d by R.AJ..awr1a, Meat noience 1968, Pargamon 
Prase). . 

Kanda Xt8 skl ( 1971 ) .. 
The desrge and type of bacterial contamination in semi­
pressed oanned meat Schlaoht-und.V1chhef-meitung 11.133-36 
Food Tach. Abet. 3, a'nt .,. 1006. 

Kitohell, A,G. and M. Ingram (1966). 
The selective effect ot salt and smoking on the bacter1~ 
floX'a of ba.con with special re ference to vacaUlTl packing. 
Proc. 2nd Int. Cong. rd. Hei. Tech. Warsaw, papar No.B.3.6. 

King, E.J. and I.D.F. Wootton (19,6). 
M~:roanat,.sl$ in Medical MiQohemistry. 
J & .A. Churcb111 Ltd., London.. ~D 

Kratt, A.A.,,~ J4PC.· _ ~rea, G.A. Toney, RaH. nalzor and G.A.M. 
DalsUV8 (1966);0 
Coryneform Bacteria in i)oultry. Egg and Meat. 
3 .. Appl. Baot~ 291 161 ... 166 • 

. Kraft, AqAo and J' .0., Ayres (19,,2). 
Post mortem changes in stored meat. IVa 1~trect of packaging 
mat~rlal on keeping qual:tty or self .. ~()rvioe meats .. 
Food Teohno16. 8-12. ' 

Kotula, . A.W. (1966) /I . . 

. Varia.bility in miorobiological sampling of chicken 
by the swab method. :poultry :'~c1. l~;, 223-36" 

K:rylov&.t N.N. Ie.X, .Bazarova. and V.V. Kazn.etsnova (1962)0 
P:roc~ 9th Meeting T~uropean meat Res. W<;rrkers. Moscow 
Paper No. 38 (e1to(1 by R.A. La.wne Meat Science. 1968 
Pergamon Press'. 

'Kurka (19'9b). 
Antioxidat1ve properties or the smoke oomponents, 
Mayaen, Ind. sr:SR 30, 19. From translated by gp W11rbiold. 

. . b . 
Lawrie, R.A. (195'a ) 

'. ' .. ~.D. Disserta.tion, Un1v. Cambridge 
(Cited by B.A. Law ria Meat Science. 1968 Pergamon Pl'0ss). 



88 

Lea, 'e.:tt. (1933). 
Chemioal cbange Q in the tat of frozen and chUled meat. 
V. The 'atfect ot smoking and the lnflaunca of atmos­
pheric humidity on the Ita,ping properties of baoon. 
J. SOOf Cham. Ind. ,2. ,,)7. 

Lerke, P., R. Adames and t .• Farbar (1963) .. 
Ba.cteriology ot spoila.ge or fish mu·scle·~ 
I. Ht'Jr1:t 'press ~u10a as a. 9uitable Qxperimental medium, 
Apnl. r~1erob101 111 1 .. ;8-62, . 

Llj:1nsky., Wt ·and B,S. "Epstein (19?0). 
Nlt:rosamlnes as enVironmental oa.rclnogens, Nature 22,.2t • 

. . 

Malcolm, 1l.R., J.G. Woodruff and Flt CeoUs (195'7)" 
. curing and emoking turkeys. . ' 

Georgia Memeo series N.t:~~ 37 (Athena Ga), 
(Cited by RinneI' and Marsden. 1961 t U.H .D.A.-C .A. 4 ..... 47. 

Ml\Yf K,N., J tIBby, and ;, .L. Carmon~ (1961). 
she1! llfa and bacterial count of exoised poultry tis$u~. 
Food Tech_ 16. 66..6e. . 

Mq, K~NI f J .n. Irby and J .L. Carman (1962). . . . . 
Shelt.life and. bacterial counte of oxo1s'~d poultJ!'Y tissue. 
Food Teohnol 16. 66-67. 

MeCutehiOrl, M and J1, Lucke (192$). 
General Physiology 10. 66, 

Mccutch:ion, M. and B •. Lucke (1928). 
c1,Gan. Physiol. 12# 129 • 

. (Cited ~ Jaoob 1954. Food 3rd Voltl) fJ 

Mead, 6.0. (1969), . 
Growth and spomtLa.t1on ot Clostridium we].chii in breast 
and leg muscle of poultl'Yo 3' .. Appl. Ba.ot. 32: 86 

Mecv10ker ~ ~.(~9;9) 
. Effects ot chlortetracyolino on shelf.lite of fresh 

poult~ meat treated in a commercial processing Plant. 
pcutt17 Hoi. 3Bf 337. 
'.; J 

Medioal World New$ (19?')·~ . 
nefrigGration crad1t!';ld' for deoline of st()tnach cancor in 
U • ~~. N1 tl'osamlne Carcinogenio 16,1 

Me·%'Ol'1, J. (1968). 
. Food Plavour!ngs, 

IXnd Ed. 'The A.V.t. Publishing Com. I.AaC., 291. 

, , 



89 

M1ha111 V. ( 1969) • 
~X8lD1nat1on of additives improving taste and oolour ot 
cured lIeat pX'oducts .. 
Hus1par 1St 121-26. Food He1. and Tech. Abst. 2. 131.19'70. 

Mohler, K~ arid K. Raible (195'9). , 
Asoorbic acid as an a.dditive in meat products II. 
uteoh. Lebansmltt. Hclech-". 3 .. 9. 
Abst .. 01' FOOd Bel. & Agri-c. 10: ,1. 19,9" 

M,rselli, Pitt. Garattin1s (1970). 
Monosodium glutamate and the Chinese restaurant syndr0m9-
Nature 227: 611 .. 12~ , 

Moulton, C .n. and W.L" Lewis (1940),. 
Meat th~u8h the m1ct'Osaope. Inst. of Heat Paoking. 
Univ. of Gbicago, Chicego,III • 

. 
Mrak t !ll.M" and L 4 Bonar (1939)" , 

Zantr. Bakt, Paras;1tenk II 100, 28,. 
(Cited by R .. A4t Lawne Mea.t nolance 1968 P~rgoman Press)'" 

Nasal, a.w., OonnollY. R.F.', UJIFI. Vaughn and ChaFf( Btewaf't (19,a)~ 
Want to ()xt~nd shelf 11ta': \fue;ra Ql'r) some w~s to do 1 t. 
Proch &: Mkt. 6,(1)-14-1,. -

Nag~l •. C.W" t K.L. slttlpSOft. H.H. Ng.n. Vaughn and G.F. stewart 
(196o) •. , 

, Mioro-ort~an:t ems associated with spoilaga' ot fi(3 ttif.~4):r8ted 
poultry. Food Teehnol. 14-1: 21-23_ 

Neukam (19,6). 
Hod1um Glutamate. 
Abet .. of Sci, Fd. Agl'ic. e. ,?, 1". 

N11vivaa:ra, F~P. and M.~). Pbhja (19,7).' 
Ripening of raw sauaa~a II. Bactenal. atrUns isolated 
from ra.w sausage and their signifioance in the ripening 
process. 2. Lebanmmlth Untorsueh-106. 187 .. 96. 
Abst·. or ~'jQ1. !,'ood,Agrio. ·93 162 .. 19,8. . \ 

Nordin, a.a. (1969) .. , 
The depletion ot added sodium nitrite in ham. 
Canadian vlnst. of Food Technology .Tcurnal .. 2: 79-8, t 

Otnc1al Method of AnalY81B~' I 

Association of Official A,8r1oultura1 Chemists. 
Washlngtotl, 'lh,C. Tenth reel. 19«J. 

Osman3ones '(1'949) .. 
Baed» and bam manufacture. 
Food XVlll.a60.261.' 

, . . 

J ' 



90 

O1nley, J.W. (1969). 
" Brain Lesions, obesity and other dtst\trbances in mica 

treated with monosodium glutatllate. Scienc(3 (16'+) I 119. 

Osma,3onas (1949).. ': 
Bacon and ham ma.nutacture.­
Food XVIIl-260 ... ,261, 

Panda, B. (1966). 
Poul,'f;ry Gu1t.\e 3:'8. 

Patterson, J.T. (1963). " 
Bal t tolerance and n1 trata reduction by micrococci f~om 
frash _pork curing, PiCkl., os and bacon. 
J.. Appl.,.: Bact. 26. 80. 

Patterson and, Gibbs (1973). " _ 
ObfJ9l'Vatlons en the microbiology of cooked chicken 
($a.rca~a~H3S. J'. Apnl. Baot'. 36, 699-097. 

Plvn1ck, H. and Ht Bl;rd (196,)", ' ' 
Tonnoganasis by Clostridium botulinum type A ~md g 
1:n perishable cookee meats vacuum packad in plastio 

P1m:t.e, 

pouohes. Food Techno. 19:115'6. ' " 

H., I.D'. Rubin, HlaW. Bamett, II·.R. NO~:1n, P,A. Foguson 
and C .H. Pal'l'1ll (1967). 
Rtfoet ot sodium n:ttrj.ta and tempera.tura on ,toxinogenosis 
by Clostridium botulinum in ~ar1shaOla oooked meats 
vacuum paoked in air' imp'f:,rmeable plEtst10 POUChi~S. 
Food f]ochnol 211 204-206. -

Pivn1ck, H. and F.B. Thatoher (1969). 
F~aotors at~cting the safety of thormally processou 
canned our0d meats. rNa. 98th Annual. Meeting of Ani. 
Pub. lleal ths At; soc. 12,.. ., 

Randall. On1. and L,J. Dratmler (1970l). ' 
Changes in varioua protein prop13rt1os of pork musole 
during the, smoking prooa ~ f). 

J. -Food :::;01. 3;1 21.a ... 49. 

Richa.rdson (1907),. '. 
Inh1bi tory act:ton of n1tl"i til on mic~oorgan1sms 
01 ted by J.lehrotra _g_t, til. (1970). ' 
I. V.J. If.71 691 .. 69"':. 

I 

ROberts, A.A. and M. Ingram (1966). , , " 
The ettact or-sodium ehl,or1d, a, p,otaesium nitrato and 
sodium nitrite on reoovery or theated bacterial spores •. ' 
J.' Fd. Teohno].. (1). 14-7. 

Robax-i s. A, A. and '.J.L. SJll,art (191)>+). . . 
, Inbibitlon or Clostridium s~c1es suppltmanted by sodium 
nitrite J. ApPi .• Bact. 371 261-261+ • 

. . - . . 



91 

RockWell. G.E. and E.G. Eberts (1924), 
. J. Inteo. Diseases._ 3!), ,73. 

Cited by Jacob. B.M. ~he Chemistry and T9chnologY' ot 
Food and lOOd Products .. Intersc:tence PUblishing Inc. 
New York. ,Vol~ II, 371, 

f1hama, N_ .(~9D. Mahadevan and B. Panda (1973). 
studies on preservation ot poultry moat by curing and 
smoking f,. Indian Food Paoks r XXVII (,) I 12.20,. , . 

Bharma, N. (1912).' .' 
M.Vfjq~. ,Thes:ts submitted to Agra University Agra. 

Shaven, J .. M. (1949),. . 
cited by H.N" Drou,dt. 1963. 
The'meat smokinS proce9s.· Food Taehnol. 17= 81. 

Hhutts. G.\~. and B., WlerblOld. (1973) , 
'Effeot of sodlvan ohl"rida ,~d con/lensed. phosphate on 
the wa.ter-holding capaai ty. pIl, and s\lilllnG ot chialcen 
mu"~lA Jilt rood sci. 38:991-994. 

smith, F,H. n aJ... (19'1). 
cttoclny Grau-R-1961t1! . . 
B1ochemioal. and Physicoohemioal principlos of salting 
ancl curing. ',. . 
1'1."00. or ~e Vtb lntn. C(,)ng. of 1310. Iva, :·;ympos:!.dutn 
sorles 28. 206-'21-3. , 

Htarzanskl, ~r. J A,. Borys and I .. Raive (1969)" 
Halt con'cent of bacon aides in relation to curing t~9chnique. 
Gospodarl(s . Mia sno 21 J 10.12. 
Food ~H:!i. '~ ',l;echnol. Abat .. 2't 1l+1-1970., 

Takagi., n.-t Y. Nakao, M. M1yawask1. anel K. 19h11 (19~1). 
Btual~s on the .curing of ~eat II.. :~ffGct of nitrato 
durin~ aur1ng. Nihou Bho~ut1n Kagy~ Galtkai-~;hl. 
Foo~ ~·Ici. and Technol. Abat.3'. 962'~* 1971. 

Tarr, R.a etA.. (1~) jj; 
Tbe action ot n1tratec-, and ni trite on bactGl'ia. 
J. Fish, Ree~' Bel. Can .. 6,' 14-89. 

Tillner, l>.J. (19!)';1). 
A :rational procedure for tho HL-s1pok1ng curins of ti sh. 
Food ~~uf~ 321 36,-98-

U.N.Q. Rop()rt (1963). . 
. U .N,. Conference 011 Appllcation of f1cienoa and Toohnology ro~ 

. benefit in less developed oountries Vob.3. '1_.u f{cienoo 
and . fecl;mology for' ,'revalopusnt U.4N. (NY). . 

U'reatn, . w .. tJ •. and t.'Q~3en$en (19
'
+0) •. 

rood ReI •. ~' ;93. ' 



92 

Varac1arajUl..u, P. and D. Narasimharao, (1975') t . 

AbatraQt Of pt\pe~ .prssllnted at· 4tb .All .:tndi.li BYIIP.oalllm 
ot the Indian ·Poul try Hcianca AA soo 1atioo hald at 
BhubanCl swa.r. 

Walker, l!.W. and J .0" Ayras (195'6). 
, Ino~.denoa and kinds of organisms-associated with 

'commercial dressed pouJ. try~ 
Appl. MiC?r:Lbiol. 4. 341~3'+9. 

Walt~rs_, ·C.L. and MoM. A. Taylor (196). 
. nioehetnical propertioD of 'Pork musole in r elation to 

cu:ring.. Food Technol 1?t 11B. 

Wassa;tman, Af'f~. and 1'1. !l'a11oy- (1972)., 
Tha effect of sodi'Ul:fl nl trit.e on the f.1e.vour of frankturters 
;r. :Food r:c1. 31': ~36-'39. . 

. 
wtel'b10ki. t. E. ViIIR. Oahill and F.;. Daatharaj.G (19,7. ). 

Et:ract ot addod. eod1um chloride. Pot .• Cllloridat 
Calcium· chloridSl' Magnesium cblQritle and C!1trio ao1d on meat 
sbrinkage at 70 c and of a.dded sodlum-dhlorida all drip 
losses attar freesing and thav1ng. 
:Food Teohnol 11 J ?1~?6, 

w!smar,~pand~. rSHnl, (1960)~ 
Food n~~s~ 2,,, 789.. ' 

, . 

W:Lstreich t I1Ah~. R.F. MQrs~ and L ~J It Konyon (19,9). 
lrootl Taoh~ 133 41~1ft C1tod by Gra:u. H. 1961. 

Woodburn ,. t(. (19&+) • . 
Incid.once, oi~ sal.monel1a in drf)o~ed bro11er-'ryef\ 
chicken. Appl. t·11crob1al.-12: 492-9, 

, .. 
Woodburn. M. R. Uarrinr:rbon and J ~ fl. Willimn (.1966) .. 

Fry1ng chicken purcllaEled in reta.1£i. max-teet in one 
araa ttlJficl.''ib101()~ica1 AHp~etf;f. rt 11()'.;tl. try. rto1. 4,: a,3~ 

Ziemba.' (1962) It 
C1ted by Drnu(lt. H~n. 1963. 
The maat smoking prooeas. A Raviaw~ 
F()Od Teohnol. 171 8,-90. 



1mm:: 0.05 (09 Unit (Y Axis) 
Smm ,= 1 Day (X Axis) 

'---0 CONTROL CH'CKEN 

x-x -CURED CHICKEN 
~ at. CURED & SMOKED CH ICKEN 
~ 
0..: 

<.!> L 7.5 

g ~ 7.0 
z~ 'IX /4 
- 0 6.5 I " 
~ ~ f / 
::> .._ G.O 1 .t 

o L I / 
u ~ 5.5 : • 

~ g 5.0 / 

~ ;:- ,4.5 "/Ji. 
§ 3 4.0~ ".. 
[fi 3.5 L---"'T"", ~, - _ ___,.....-____,---,------.,-........, 

o 2 -? b S 10 12 14-
DAYS 

FIG.1_ BACTERIAL LOAD ON SKIN SURFACE 
OF CHICKEN KEPT AT ROOM TEMPERATURE 
(2S-26

D

C) UNDER DIFFERENT TREATMENT 



1 mrn = 0.05 L09 unit tv Axis) 
5mm = 1 Day (X Axis) 

... --- CONTROL. CHICKEN 
X~ CURED CHICKEN 
• • SMOKED c,"HCKEN 

a 4 8 12 1& 20 24 28 32 
DAYS 

FIG.2 _ BACTERIAL LOAD ON 5KIN SU.RFAC~ 
OF CI-HCKEN KEPT AT REFRIGERATION - .-

TEMP£RATURE(S-6°C) UNDER DIFFERENT 
TREATMENTS 





-~ 
c 
tJ). 

( 1 em ::: 0.5 PERCENT) 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 
1,5 1 

1,0 

.5 
a 

4TH. DAY 8TH. DAV 8TH DAY 
STO RAGE COOKED 

FIG.3 



,. Fn.t,~~':H CHICI~ ~~N' 
2. Cl,ffifi' ',} GJItr.I~::U 

3. c"Tt:l.,.. .. '1· r-""Qu, '1" (' I'I1."'Tt' 'N \,,0:: I,'~,'" -',~''.'1 'J;\." ).r " .• ', \ .. 

1+. CUB. ~~ ~~. CHICK 1;J,1 K <~PT AT ROOJ.1 ·r\i~1 .. 1Pl~n!\·;1UR;~~ 
5. C1TI?,';' i CHIGK ~}l K"!P'T AT R ~:Fru .. 'If!I~MP. 
6. CUR~; J..(~MOK ,:n C"lICK ',:'1 Ki~~P7 A'L' aOeM rJ' i1MP. 
7. CUf.L~~:\ ... · 'liOR: '~.D C ~{InK:~N' Ki~P~ A'lJ It~~lrnI. T:~HI)_ 
B. crm ,:n C~TIGK ;~1-1 Kt~PT Ate R\~FHI .T!i:MP. 
9. Cln~·;;T"'-\~~M()K!!;.P CHIC1CI;1~ R>;PT AX nOaH l' ·;r·1P. 

10. CUB :~D- <",1---10K<D ~HICK' ::t-r K ~<:PT Aft' n~l:I·lII .T,:I;~tr' __ 
11. COOK,;;n CUl{,;t, OHIClti~N Ar1, n~~rnI.j:·'~HP .. 
12. COOK i~ ) CTlrt ;~-r_ ~~{OK ~IJ) C11ICI{i~N A~~ It.oeM T ~HP. 
13. COOI{ ::r~ CUH.:.;;r-.. "HCKi~"~ CHICICI~N AT R'"!~li\nI.T i;HP. 



( 1 em = 30 PARTS PER MJ L1..1 ON) 

- 300 
E 
p... 270 
P-..._, 

240 
z 
0 - 210 
1-

1 80 « 
~ 
I- 150 z 
UJ 

120 u 
z 

90 0 
u 
UJ 1 bO 
I-
~ 30 
I-

0 z 
4 TH. DAY 8TH.DAY 8TH DAY 

STORAGE COOKED 

FtG.4 

FIG-4- SHO\·JIFfG 'TItrRI~r:i: c ONe "~NTRA'.rICf'r 




