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INTRODUCTION

u«t* r la ra t la n  in  foes product» o f  en laal aourca aurlng atara(a 

*• low tavipcrataraa aceura by tna e f f e c t  o f  bac ta r ia l a c t iv i t y  one 

wnxyaaa which cauaa tna uadeelrecle  enanfaa in  pratoln  eoo 

loading to  epo ilage  and loaa o f  natural flavou r , taet# , colour 

M,d texture (Knan and Van Dan Bar« , 1965 j Ehlobnihav , 1973 J 

l * » r l#  , 197  ̂ ana Q(e r ^(  ,od  (••untncy , 1976! •

Cone»mint the tough neat , fa r  exaaple too ooat ootainad froa  

016 hen. ol egg lay ing f lo e * »  (Snrinpter , I960) , nany troatnanta 

*•>’ b» uaad to  lncraaaa i t a  tanOarnaaa , ap ac la lly  that froaat 

» to r fcrf* Ineroaae tha tcugaoeea e f  a ter. neat (Lawaer. at a l .  . 195® ;

• 190« j knan and Van Lao Barg , 19b7 and Kl-Sanahy and Snehate , 

l i 77) . Otner trea t* «a ta  ware app lies t t  reo .ee  tna ox loetlen  o f 

llp loa  during frcaan a t crag a tTcaaer. , 19c- j Arnolo , 157C j « i t e v ie v *  

*nd ° » « * lo v *  , 1971 and 1972 and hao ot a l .  , 1570) .

Thin work wee conductoo to  atuay tna a f fo e t  o f  aona p re-fre e iir ., 

-'•Otnenta uaeo fo r  lncroaalng tencarnaa» and aacrratlr.g H o ld »

, , c  Ppni*ir. change. aa.-ir.p fro tes  atorago i f  » e a t  o tte ic eo  lr c »

°1«  bona .

MATERIALS AND MiTHvJDS

Nabard chicken bona 2 - 3  F « « » *  (»tew in g ) •« -  -a  weight 

"W o  obtained f r o »  Oonoral Poultry Company . Tnoaa blrda ware 

slaughtered ,  blad f o r  5 nlnutaa , oealdod fo r  2 nlnutoa at 55*C , 

Plucked , ev iacerated  . rlnaed wltn water ,  atralned , tnan .lointeo 

te  h rae .t . th lgn ar.d wing baa» . Fre-fraatlr.g tr .a t.a n ta  includes 

'h *  fo llow ing  « a ) Untreated aenplae (e e n tr e l) » b) B ree .t and wing 

haao breaded cu t* with eplcoo f in e  eruat , blecx pepper ana » a l t  |

A fta r 6 .on th . o f a to r .g . . h igneet TC . m  . TMAN and At were 

fo r  p o s t . r i fa r  f r o o t to f  t r .o t . o » t  (.op p l.o  fro ,or. - t o r  to lo  

otoroso too t o .  control o.op lo )  M l o  v .r r  l o . o . i  fo r  p r .- r i fo r

fro .o n  pjrophoopootc . c i t r i c ............. » 1  p r .p . l l .  . s - U “  ■

Oth -r . t w ic e  {p o s t - r lfo r  pjropno.pnotc . <o «  coh f l o .  cruet c o .p l- .

. „ . 0 .0  ln to ro o d is t,  s s l . . .  . I ............... .. »  . « " “ *  ' “ “ C “ >i *

noo the le o o t t  voluoo , p ooo lb lf bocouio b f prbbbblt rooetlbb o f 

or.lhb n ltro fon  t r . » P .  - t o  . . . .  f i b .  c r « . l  to n o tltoo b t. . p r .o .M b lr  

t o .  ro s et lso  fr.u pc  lc  c .rb c b ,d r .to . . Tn. r .o .ob  , bo.orcr , . . f  b. 

• t . p l .  c l l . t l o n  b f boot wltn f i b .  cruet .

P oo t-r lg a r  fre e lin g  accelerated t>.* braak-oawr. # f p r itt it .e  , 

navarlaas tha pre-treataen t wltn pyraphoaphata bafara celd  ataraga 

fo llow ed  oy frea rin g  reduced th la  change , peealb ly oacauaa o f 

tha a n t ib a c te r ia l a f fe c t  a f pyrcpr.aepnata aa nantlonad e> A le c ey ev  

e t  a l .  (1956) . C lt r le  • aacerbic aclde treeta en t raoucea tna brea*- 

oewr. a f  p rataln  , peealbly beset.ee a f  law ph vaiua ana i t a  in fluence 

an n le ra -a rgan le .« . With regares ta p rcp o ll»  a f fe c t  , U -k o ta ry  

( 1976 ) faund that eucr. reels  nas an ilo e c ta r ia l a ffa c t nurlng calc 

atarage a f  Irrad ia ted  canal neat .

P- Llp lde change, i

1 ) Thiobarb itu ric  acid walea (TBA) .

Fren tab la  (L )  I t  cauld be ebterved that befare and a f te r  fre ien  

atarage , TBA waa fclgnaft fa r  la g  , ln tam ao lata  fa r  wxng Date , 

wnila waa loweet fo r  tha breeat .

Faa t-r lga r trea tin g  aar.plaa aoowad hlgnaat l lp ld a  axlcatiar. 

during fraaan atarage , because a f In i t i a l  h lgaar aalox.aloanyae contort 

by tna a f fa c t  a f  ea ic  atarage onfare fraealng . Central aanpiaa follower, 

tba p ea t-r igo r  fre ta c  aaat .  Due ta  tna antlex ioatlan  e f fe c t  af 

pyr.pha.ph.ta (A lobe.yev a t a l .  ,  1956) , pyropno.phato p oa t-n gor 

f r e e lin g  aanpiaa had lewer TBA va lue . . Kaeartnalaaa , pro; d i e  

aanpiaa had nignaet ant:oxidation  a f fa c t  in  caoa a f  p r .-n g e r  i r e . . .  

neat , felinwnd by pyrapnoapaata anc c i t r ic  ♦ .acerb ic  a d c  traatnai.ta . 

Aa tlex lda tlen  a f f e c t ,  o f  aeeerole end c i t r ic  e e lo .  were r e p o r t .:  by 

Sokolov (1965) one Arnold (1970) . he Cl and f in a  cruet traatnanta 

anawed interm ediate TBA valuta | oeing eatwaan pyrapneapnata paat- 

n g o r  T rea ting anc c i t r ic  • .acerb ic  acid traatnanta .

« )  Saakad aanpiaa f o r  ii hour. In celd  (Ji*C) 0.55 pyrepheaphete 

•e lu tion  or 1.05 No Cl eolation j d ) Olated aanpiaa , by Innaralor.

'hrea tinea  (5 aeeonda each) In celd  about (*»°C) 0.25 naeorblc acid 

* 0 .2 1  c i t r i c  acid eolu ilon  or In cold  0.15 propo lie  antloxioant • 

c i t r i c  acid  eelu tlen  , between aeceeosive lanaraiona , the 

■••1 uaa nald fo r  1 near at 10*C » « )  Unaoakod o r aeaked aanpiaa 

io ‘ a houra In  cold  (a °C ) 0.55 pyropnoapnata aolu tlen  and cold  stores 

io r  3 day, a t 1»*C before fraealng .

Frcieo atorago wae carried  out in  polyethylene baga at -10  «  . 

S**Plaa ware taken fo r  eaalyala a f te r  C , 2 .  L and 6 nontna o f -tcrap* .

Tota l v o la t i l e  n ltrcgan (TVh; end trinatnylanxna nibregen 

( tnan)  were deternlned uelng the notheda doacrlbed by blnton ar.o 

■Inton (1958) .  Aalno n itrogen (AN) wea datamlnad by tha 

*•»»01  t i t r a t io n  aetnod o f  Eoienov (1952) . Total b ac te r ia l count 

(TCi waa earrlad  out according te T ra ile r  and Footer (195-< • 

Tniobarb lturlc  acid value (TBA) uaa oatarnlnao fo llow ing  the aethoc 

• f  Feeraon (1970. . Fatty acid ccnpooitlen waa carried  out fe r  selected 

»aap ia , o f  tn ign  a f te r  6 nentna o f fre ie n  ateroge according ta  tna 

■etnod gives  ay tna A.C.A.C. (1970  . Natnyl aetara ware prepared c;

lh *  aothed or Gangllta and Lnhaan (1963) and Fyo-Unlcua gaa l iq u id  

•hronatography apparatus waa uaad .

**SDX.TS AND DISCUSSION 

* *  ^reta in  degradation .

Fren ta b le .  ( 1 . 2  and 3 ) I t  could be noticed that froan aa 

ea fraaan aterao.aanpiaa aoowad nigneat TVN and TC fa r  nraaat 

fe ll.w a d  by la g  and wing beea | TKAK and Ah wara hlgnaat fa r  tna 

7*C . fo liow ao by hraaat , being lew eat fa r  tna wing baaa . Tnle

ln o lca te  tha a f fa c t  a f o r ig in a l p ropertiee  o f raw n atarla la . 

Tatal b a c te r ia l eount (TC) decraaaad a fta r  2 »onth » atoraga 

'hen lncraaaad a fte r  -  ana e ncr.tr.» . Soxolov (1965) reported that at 

“ T8 °C , TC decreaeed progreaalvaly , while a t  -1CBC , tna dacraaea 

* • •  noticed  nnly a t early parloda o f atoraga ,  followed oy pregreeelvr 

Ineroaae lo  caunta . Altoeugn a f te r  2 aonti.a e f  etorage TC oecrea-es , 

•urvlvad bacteria were able to  ra iaa  TVh , TMAN and AN which lneroeeea 

p rogre ta ive ly  during freaar. atoraga with na reduction .

* t o n n e r c i 'n f  &**■

m e  r a t ty  a n a  a a a p a n t in  * i  area »non »a 

TBA v a le e .p r^ a d  t e  Nava an tlea lda tlea  e ffe d t  * • •

ternge b f  t t a  la g  avaale f o r  *  ana tha . Meaulta are given

In  ta b le  ($ )  •

Freeh llp ld e  e f  None .hewed higher eenteata a f  o le in  , p n ln it l*  

and l l N l K  a c id . , h8 .0 6  , 22 .6 f  nnd 20.3* « 1 . 5  r n n ^ t l w l F  •

The fa t t y  ac id  eonpaaltloa In  general waa alm Unr ta  tha t H « m  oy 

Ennnntaova e t  *1 . (1971) working on cnlcken llp ld a  . Tbaaa autnara 

faund tha t t o t a l  aaturatad and to ta l uaeaturatad fa t t y  aelda a f 

chicken l lp ld e  were 27.60 ana 72.65 n o l.5  which wae c .n f l r « .=  O  

tn .  preaent data (T ab l. . 5 ) » - 1** ‘

Thla Ind ica ted  tn . t  h «fa  l lp ld a  a «F  be la .e  n tab l. f e r  e a ioa tlcs  due 

t .  S igner u n .a tu ra ti^  e f  f . t t y  e c ld . .  Fer beef l lp ld e  . the revere, 

wae found , wnere unaatueeteo fa t t y  eclda (U l.k l n a l.5 ) wara iewar 

tnan to t a l  aaturates f . t t y  ac id . (56.59 n .1 .5 ) n. g lv .n  oy a l- i. .h lo u t>  

( 1975 )  . havartnclee* , tn . b io lo g ic a l value e f  chicken l lp ld e  are 

en am ored  te  •• « u p t r  tnan f e r  beef , nu. to  n lgner canter... c f 

nanentlnl fa t t y  aelda whlcn are un.aturatad ( l ln e le lc  ,  laoa lee jc  

and arachldoa&c! . Na.-evar . . . . l a l l . t l a .  e f  ch lcaw  f t  - a .  r.irn- 

tnan tna bee f f t  (Saxolov ,  1965) •

During fraaan average apparent lncraaaa e f  to ta l  saturates f a n :  

aclde wae found . Thla mereaee wea aa ln ly  due ta  tba lncraaaa to

W16 and C. aa ln ly  . Tha content, o f  C1? onn C ^  alao lncraaaad

w h ile  C17 n ea tly  desreaeed .

A fta r 6 nentna o f etorage , tne to ta l unaaturatea fa tty  aside 

decraaaad due to  l lp lo e  exidatlen  wnlch wee aa ln ly  due to  rea jc tler. 

o f Cl b j l  ana Clb jJ  . T .traa^en o le  acid lC jfc|1) nlao necreasec , while 

change, o f  CJ 6 a  , C ^ j  and Cl 8 i3  war. la .a  pronounced anoviag o .c r a . . .  

In  aone traatnanta and lncraaaa In cthera .

The r a t .  e f  to ta l  lneraaee In a.tu ratoo ra t ty  aclde end tne 

r a t .  o f  eec ra .a e  c f  t o t a l  un .atur.iad  fa t t y  a c id . war. Cdi.eic.raa 

»ueuaaily  aa ln d lc -t lo n a  fa r  l lp ld e  cxldatloh  , p rcp o lla  t fe e t .A  

■eapla anowac lawaat rata c f  ra i.c ic lty  (17 .2 » i i

oy that o f  pyrepm apnat. (2C.2C i I t , 975) hhC c i t r i c  »  . .u d f '- ic  dCU. 

(29.12 | 1 1 . 3 25 ) » while cen tra l easple anwwad tr.a k lgi.aat r»*.« a f 

ra n c id ity  (57.66 , 22.195) . Such r a .u lv .  war. Xu accordance with 

oata abtalnac f o r  tha TbA value (T ab le . ,  J, and 5 ) .
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tae After 4 aea tae After « MOtk»

to i ■m m
au .
Imi •raaat «H .2 7 kr m»« u .

daakral U i.  93 720.13 750. «7 ¡1101.50 1341.TO

—

1450.10 iiea.13 14*0.50 1730.15

Pyrapkaapkate M * 570.15 5 «.* i 700.11 •57.50 •71.30 10>0.«0 517.30 10C0.10 1*10.«0

•aal 1.0« S9Í.12 « f . i i 7 « . « ««.40 «3 .(1 1052.32 535.*3 10«. 30 125«. K

f »taalla 0. 1«  • cl tri* aelá 
0.1 «

jao.15 «75.52 710.« •47.50 •01.54 1041.3* 5*0.45 1010.35 l*«-5*

Cl cria *914 0 . «  • 
•»«•rkl* eell 0.TX

Mi. :• «70.55 im . n «41.10 •7(.45 103«.?« • * * . « 1008.K 1*03.75

Pia* Croat 425.20 552.50 «ao.ii 733.3« - 740-5« «13.07 -
C*14 lln a ft  • rraacIn, 7«.25 045.« «75.55 2305.45 1544.U 1«7?.35 i M . a 1*35.50 iaae.25

PgT»pkMrkala 0.51 ♦ ••!*■ 
IIWMI • (M illi,.

«•J.52 TW.J5 •5*.?a ■«-4« «3 .  «5 1055.« »75.5« 1101.45 14«: *5

,W !- »4.10 Jlf.kO J*.20

*#S»r»*rf **4.00 TJÍ.TC 7(2.kC
r»TOfk»«ffce*« » « .4 «  ASJ.ro

luwic (3) * Total bacterial counts of different y:..—.r ef 
heno during frozen ciorage ac affected by 
different pre-freezing trcatc.i-r.to (cour.ti XloVi?-/•

A f t e r  2 nontns A f t e r  4 months A f t e r  0 month?
Treataentr. wTng

tzee Ereact Leg Sing
bare Ercazt beg vif-Cb-.rr Breart: U§

Control 0.6 15.0 1.0 1.0 15.0 1.4 2.5 ?2.C 5.3
C.52 ryropr.oETihate C.4 10.0 0.65C.5 12.5 1.1 1.« 24.C SL5
Ho cl 1.0? 0.5 12. C 0.6 O.c 16.0 l.s 2.5 25.0 ?-9
rroyolia C.l? * citric 
add 0»1- 0.46 7.0 0.750.7 9.0 0.951.7 11. C 7.%
Citric odd Z.Ti * 
atcorbie acid C.2% C.35 5.5 0.6 0.4512.C C.7? 1.4 ::.r 1.«
Fine cruet 0.6 15.0 - 0.? 15.0 - 9.1 ri.f -
Ccid ctorar« * freezing C.S 1.2 1.5 1.1 15.C 2.5 2.5 23.0 3.9
»yrophcraknt# 0.5? -cola 
r*.crape * freezing C.7 11.c 1.7 0.6513.5 1.5 :.= 26.5 3.5

Zero tine

Before freezinr ..ing
bar® Brezt: I-er

Fresh 2.0 6C.C 4.C
3 days of cola storage 4.9 15-5 5.5
0.5? pyropnosphaie *3 days cf cold storage 3.4 16.C 4.5

“ “ í £ ; « í l í 12 í «  —  — i .  •> — > - « » * • > • «  • -
Pood Induetry P » » .  (1 « * “» • ‘ •

XSl. (1 )*  ratal »*!««!•• a .U *i» *».».0. *«/IM i» l  a«UJ l i lu l i ) ! .
(f.M.a.a K/l »il *1 di4fare»* **»»• af *«“• darla. Ir», 
aa afl*ct*a by ei»><r*»|laa UitiarM»,

Afi.r After 4 aeeibk After * aaetka
ii ®-,L Jl'

“ wi-C
b»»4 kr...» Ug win,

V*»e Brean U-C */)-»
past •raati ¿a*

I¿/ia4 « A*.») llu.ee Mi.03 03.*3 130.lt 103.42 107.33 1*7.13 IM . 3«

t.B.A.H, 
•g/l W

I4.«3 4*.3w 31.07 44.73 32.13 *3.35 *3.33 01.3«

Pgrepka.ph.i. If/ioó a® 43.3T 02.4* M.37 «4.3« 1*0.«3 a i.n aa.U 14*.73 ! • » . «

a.»X T.a.a.a. 
■a/i »e 10. >3 37. *3 3>.53 30.33 43.03 33.13 31.« * * . « n . n

ii/ioo (B 33.10 »>.*3 7d.Sd 70.3* 133.3» 3». >3 »0.33 130.3» 1*0.43
■eel 1.0-

ac/l kC 11.(1 4W.IJ 4U.J7 41.*3 40.32 30.1» 37.13 « » . « •0.1»

. Ic/ioó •» 40.11 71.33 u*. *3 30.4* 11».« 70.73 70.10 133.03 »*.13

aftí? .:^ .«
hi? ............

».a .,.«.
®»y* »e 20.11 J/.ei <4.33 40.il 47. *1 33 .« 34.03 «0.33 »».13

Citric m u  
a.2d . aecui - a,/100 <• 43.« « . . . 71.33 *7.30 l i i . « »*.*3 »1.73 13*.01 , 11 ».«
»I* a*i4 a.n T.B,A.I. 

tc/1 M 13.07 3B.7« et.ot >».»3 4*. 70 34. >0 33.33 «T.33 »«.Oi

I im  *rw«i
t.T.S. 
eu/100 ga 30.1* »O.kl - *3.34 134.30 03.33 133.33 -
T.B.A.H. 

1 U »0.3» 3*. 03 - 40.30 47.« 3 « .« M.B3 *

c*14 eter- *.*.■. »4/100 c® »3.1« lie.13 IK .« } 1*3.03 103.« 143.30 143.70 tl*. 13 1M.13

u «  * t.H.A.H. 
•i/ 1 U 3>.«> ie.ie •3. «3 •1.30 »*.3* »«.33 «.3 » l i t .3* 1*1.»3

Tgr*pa.•**•'• 
0 .1 «  • cala T.T.hag/100 L* 73.30 l*u.lu 103.73 1M.35 130.3« 139.3» 1«.43 1T0.3* 13». «3

!
l T.B.A.*.

ag/ i k. *0.4* «0.03 43.33 31.3* 31.0* 3«. 10 *1.3* *0.4« »3.13

B a fo r t  f r s s z in g Hi ng
b io * B raoat L o «

Fresh TVN 3.77 12.86 6.73
TUAN 2.81 2 .9? 3.79

3 days o f TVN 73.18  146.11 106.64
c o ld  b to ra ge TUAN 39.66 48.25 64.02

0 .5 ?  P yrophoa- TV). 55.55 108.60 89.78
phate * 3 days 
o f  c o ld  B toraga TUAN 23.40 26.24 35.61

ItiitarM uris M il Tai.» (7*1) tr «ifrarae
atare,« ae effeelad kg »>e-f*eeaia, Intia

Ui. -I .«U .UTs< 
: F/rt»!M*uu .

o .i« a i »  ..m
0.2*2 O f  JS 0.4« 
w.tl* U. 143 0.2*0

Takit li)  i Pan/ a««4 eaaata 
af lie (asl.«)

Ilsr. »f fraat ar.l fraiaa atar»4 llg lM fjg * a

*klel litaiaiM  
fattp acl4

■•1.» *7.»» 
(  larraaat

41.13
37.'«4

3*. *3 
17.«

34.14
»».1*

31.»
M.*«

*«i«J wwruraiie aal.« 72.01 3i.«l «7.17
«  4MIMII 22.41 «■7* 11.32 io.tr

After 2 ear tea Aftar 4 awaika Aitat « »taa

k£2 »raaat «4, J|*4Oaaa »raaat «4,
Tie,

leaf ■raaet U é __

Oaetrki 0.230 0.2ed 0.332 0.322 0.300 a  eso 0.4*0 0.330 (A «*®

Pgrapaaapael. 0.3« 0.212 0.130 0.230 0.224 AlSO 0.2*0 0.233 0.223

«.ci i. o c 0.M3 0.300 o.?eo 0.324 0.310 0.300 0.400 0.100

•repella 0. 1 « * enne eei« 0. 1« 0.130 0.13d O.KO 0.0133 0.14« 0. «3 0.202 0.134

Oitaie Mil A S  t Miami 
eel« A H  -

Ü.220 0.132 o.*ii 0.220 0.133 0.137 0.233 0.227 0.3®»

lU .  ClWat A llá 0.171 - 0.271 1.220 — U.J1- 1.2u0 "
Cal« eteraga • fraatie, ! O.Jj5 0.323 0.403 0.40» 0.3*3 U313 0.473 0.432 0.73®

ryiapeiaekal. A ) (  » aaie-.tara,. 0.24a 0.102 0.113 0.ÍT3 0. 21# 0.343 0.430 C. 130
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