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Background
In recent years a stab le  grow th  o f  pou ltry  m eat p roduction  in c lu d in g  turkey m eat has b een  ob served  in pou ltry  industry in  R u ssia . Turkey  

m eat is o f  great in terest for  sem ip rod u ct and sau sage  production . A  broad range o f  sem ip rod u cts, co o k ed  sa u sa g es and can n ed  m eats from  
turkey m eat has b een  prod u ced  in  R u ssia  and other cou n tr ies. A t the sam e tim e there is  la ck  o f  d e lic a c ie s  from  turkey m eat w ith  durable sh e lf  
l ife  and storage stab ility  on  R u ssian  m arket.

T h e m arket d em and  for n ew  and variou s pou ltry  m eat sp ec ia ltie s  d icta te  the n ecess ity  o f  d ev e lo p in g  raw  ferm en ted  products from  turkey  
m eat. W h ile  the p ro cess  o f  u n co o k ed  sm o k ed  sa u sa g e  p roduction  is o n e  o f  the m o st d ifficu lt in  sa u sa g e  m anufacture, the tech n o lo g y  o f  raw- 
ferm ented  poultry p rod u cts is  m uch  m ore  d ifficu lt s in c e  o n e  o f  the strong p reservative factor, sm o k in g , is  n o t used .

Turkey breast (fille t)  and leg  m u sc le s  d iffer  in  co lo u r  b eca u se  o f  d ifferent m y o g lo b in  con ten t. T h erefore , breast m u sc les  are ca lled  w h ite  
m eat and le g  m u sc les  are ca lled  red m eat. M o st o f  the w h ite  fibers h ave lo w  o x id a tiv e  and h igh  g ly co ly tic a l ab ility . In red fibers m etab o lism  is  
m ain ly  ox id a tiv e  (1 ). G ly co g en  d egradation  rate in  w h ite  and red m u sc le s  is  d ifferen t -  it is  s ign ifican tly  h igh er in  w h ite  m u sc le s  than in red  
o n es. A fter  slaughter, pH  in  w h ite  m eat d ecrea ses faster  than in  red m eat (2 ).

W e tried to  take in to  accou n t th e se  characteristics o f  a u to ly sis  o f  w h ite  and red m eat in the d evelop m en t o f  raw -ferm ented  product 
tech n o lo g y . D u e  to d ifferen ces in  co lou r, w h ite  and red m eat is o f  in terest for  raw -ferm ented  product m anufacture b eca u se  o f  the p o ss ib ility  to  
obtain  products o f  d ifferent co lo u r  o w in g  to  their separate u sin g  as w e ll as com b in in g .

T h e read in ess o f  th e  raw -ferm ented  products is  prov id ed  b y ferm entative a g e in g  and d rying. F erm entative a g e in g  takes p la ce  during  
h o ld in g  the raw m aterial b e fo re  curing, during cu rin g , h an g in g , and the in itia l stage  o f  drying (3 ). R aw  sa u sa g e  m eat m icroflora  co n sis ts  o f  a 
w id e  spectrum  o f  u sefu l bacteria  as w e ll as o f  th ose  that are in to lerab le  for  h y g ien ic  reason s. A t  the sam e tim e it is  k n ow n  that the p rocess o f  
a g e in g  o f  raw  and raw -ferm ented  sa u sa g es  is  based  on the vital a ctiv ity  o f  lactic  acid  bacteria, w h ich  gradually  b eco m e  preva ilin g , su p p ressin g  
the d evelop m en t o f  u n d esirab le  m icroflora . H ow ever, the p rocess o f  raw - ferm en ted  sa u sa g e  a g e in g  can n ot a lw ays b e  d irected  to  the proper 
w ay, in  co n se q u en ce  o f  that the sa u sa g e  m eat sp o ila g e  can  take p lace. T he risk o f  sp o ila g e  o f  th ese  m eat products can  b e  red u ced  b y the addition  
o f  starter bacteria l cu ltures to  the sa u sa g e  m eat (3 ).

Objectives
T h e purpose o f  th is study w a s to  d ev e lo p  a n ew  raw -ferm ented  sa u sa g e  from  turkey m eat.

Methods
Turkey breast and th igh  m u sc le s  w ere  u sed  for raw ferm en ted  sa u sa g e  p roduction . B acteria l preparation P B -M P  d ev e lo p ed  in  V N IIM P  

and co n sis ted  o f  m ixture o f  la c tic  ac id  bacteria  Lact. plantarum and Lact. casei, and d en itr ify in g  Micrococcus caseolyticus w a s u sed  as a 
starter culture. T h e  u sa g e  o f  th is preparation p rom otes in ten sive  form ation  o f  flavour co m p o n en ts and at the sa m e tim e red u ces sign ifican tly  
the duration o f  sa u sa g e  d ry in g  (4 ).

C o o led  turkey m eat w a s a g e in g  in ca rca sses at 0 -4 °C  during 4  d ays after slaughter. T h en  it w a s d eb on ed , breast and th igh  m u sc le s  w ere  
iso la ted , trim m ed and cured  w ith  N a C l (3  k g  per 100  k g o f  raw m ateria l) and so d iu m  nitrite (0 .0 0 7 5 % ).

In order to in crease lip id  stab ility  and ex c lu d e  o x id a tiv e  sp o ila g e , the an tiox id an t io n o l w as added at the lev e l o f  0 .01%  to fat and 0 .02%  to  
m u sc le  tissu e  fat. To sta b ilize  h y g ien ic  state o f  the raw m aterial and fin ish ed  product the preservative R a-F risch  (A lltex , G erm any) con ta in in g  
ca lc iu m  lactate, so d iu m  acetate  and so d iu m  tartrate w as app lied . G lu co se  and la c to se  w ere  added to  the sa m p les w ith  starter cu ltures (P B -M P )  
in  the ratio 1:1 at the lev e l o f  4 0 0  g  per 100  k g o f  raw  m aterial.

T h e  d irection  o f  the p h y sica l-ch em ic a l and b io ch em ic a l p ro cesse s  w a s ju d g ed  from  ch a n g es in  pH , m oisture, la c tic  acid  v a lu es, free  fatty  
acid  con ten t (acid  n um ber), carb on yl co m p o u n d  v a lu e  (T B A R S ). M icrostructural m eth od  w as u sed  to  a sse ss  ch a n g es in  sa u sa g e  m eat structure. 
M icro b io lo g ica l state w a s ju d g ed  from  total m e so p h y lic  cou n ts, lactic  acid  bacteria cou n ts, p resen ce  o f  co lifo rm s and p a th ogen s. It is  n ecessary  
to  em p h asize  that the in itia l raw m aterial u sed  in the exp erim en t w a s in  g o o d  h y g ien ic  con d ition . S en so ry  a ssessm en t o f  f in ish ed  product w as  
d o n e u sin g  n ine p o in t sc a le  sy stem .

Results and discussion
M oistu re lo s s  w a s 2 -3%  during curing. T h e m o st  s ign ifican t ch a n g es in m oisture con ten t (12% ) w ere  ob served  during first 10  d ays o f  

d ryin g , w h ereas at d ay  2 0  the m oistu re co n ten t o f  m u sc le  tissu e  w as 49 ,6%  .
D u e  to au to ly sis , pH  o f  w h ite  m eat w a s 5 .8 7 , and that o f  red m eat -  6 .5 9  after 4  d a y s at 0 -4 °C , w h ich  can b e  ex p la in ed  b y  the ch aracteristics  

o f  their ferm en tative sy stem . D u rin g  cu rin g , pH  o f  both  typ es o f  m eat ch an ged  in sign ifican tly . D u rin g  h an g in g  (starter cu ltures w ere  added  to  
the test sa m p les o f  sa u sa g e  m eat), pH  d ecreased  m ore in tensively . D u rin g  d rying, th is d yn am ics rem ain ed  invariab le up  to 10 d ays, how ever, 
b y  d a y s 2 0 -2 6  the in crease  in pH  v a lu es w a s ob served . T h ese  variations in pH  v a lu es can b e  ex p la in ed  b y  a ccu m u la tion  o f  lo w -m o lecu la r  
su b stan ces w ith  b a sic  character due to  au to ly sis .

H igh er  lactic  ac id  con ten t w a s o b serv ed  in  sa m p les w ith  starter cu ltures. A lso , it sh ou ld  b e n oted  that b y  d ay  2 6  the d ecrease  in  lactic  acid  
con ten t w as ob served  in  con tro l sa m p les, as w e ll as in the sa m p les w ith  starter cu ltures. D u rin g  cu ring (0 -4 °C , 5  d a y s), h an ging  (5  d ays) and  
d rying, g ly c o ly t ic  and o x id a tiv e  p ro cesse s  in  lip id s  took  p la ce , w h ich  w ere  sh ow n  b y  a ccu m u la tion  o f  free  fatty a c id s and carbonyl com p oun d s. 
A t the sam e tim e, ap p lica tion  o f  the an tiox id an t io n o l d e la y ed  s ign ifican tly  th ese  p ro cesses .

A d d ition  o f  the bacteria l preparation  ca u sed  h igh er con ten t o f  lactic  acid  m icroflora  in test sa m p les vs. control sa m p les during all stages  
o f  the tech n o lo g ic a l p ro cess. It sh ou ld  b e  n oted  that during h an g in g , lactic  ac id  cou n ts in creased  b y order o f  1 and w ere  5 ,4  E 6  C F U /g  in  test 
sam p les, w h ile  in  con tro l sa m p les they in creased  b y order o f  3 and w ere  9 ,4  E 5 C F U /g . A fter  2 0  d ays o f  d rying, lactic  acid  bacteria  cou n ts  
eq u a lized  in test and con tro l sa m p les, and b y  day 2 6  d ecreased  in all typ es o f  sau sages.

D u rin g  turkey m eat a g e in g  at the sta g es  o f  sau sage  curing, h an g in g  and h o ld in g , the m o st in ten sive  p ro cesses  o f  m icrostructural au to ly tic  
ch a n g es to o k  p la ce  in breast m u sc le s , w h ile  in th igh  m u sc les  they w ere  slig h tly  d e la y ed . T h ey  w ere  ex p ressed  in  p rogressive  a ccu m u la tion  o f  
m eat fiber d estru ction  p rod u cts -  fin e granular protein  m ass , sw e llin g  and later harden ing o f  m u sc le  fibers w ith  sim u ltan eou s w o rsen in g  o f  their  
nu clear sta in in g . M u sc le  fiber striation  rem ain ed  at a ll sta g es  o f  sau sage  a g e in g  as a w h o le .
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T h e largest am oun t o f  fin e granular protein  m ass, p rom otin g the form ation  o f  m ore com p act and h o m o g en eo u s sau sage  m eat in  term s o f  
its texture properties w a s in  sa u sa g e  p rod u ced  from  w h ite  turkey m eat (F ig . 1, 2 ). T h e  ex ten sio n  o f  h o ld in g  duration a lm o st d id not cau se  the 
in ten sification  o f  d estructive texture ch a n g es in  m u sc le  and co n n ectiv e  tissu e  e lem en ts , typ ica l o f  m eat a g e in g  p ro cesses . T h e  ob served  m u sc le  
fiber hardening cau sed  the d ecrease  in  m oisture h o ld in g  cap acity , w h ich  is in  agreem en t w ith  the sp ec ia l literature data (3 ). T h e p ro cess o f  
sau sage  a g e in g  and dry in g  w a s acco m p a n ied  b y  sign ifican t m oisture lo s s , w h ich  lead  to ch a n g es in  fine-granular m ass from  h o m o g e n e o u s to  
pron ou n ced  reticular. N o  s ign ifican t m icrostructural ch a n g es w ere  ob served  in  fat tissu e  o f  fat added  to  sau sage  during p ro cessin g .

D u ring exam in ation  o f  sa u sa g e  m eat m icrostuctural preparations, sm all as w e ll as larger c o lo n ie s  o f  bacterial starter cu ltures w ere  
ob served . T h ey  w ere  arranged near the su rface o f  the sau sage , o n  the pore surface in sau sage m eat, in  a sso c ia tio n  w ith  m u sc le  tissu e  e lem en ts  
and in sid e  fine-granular protein  m ass. T h e  d y n a m ics o f  m icroflora  d evelop m en t seen  b y m icro sco p ic  an a ly sis  w as sim ilar to  the d yn am ics  
d escrib ed  on  the b a sis  o f  m icro b io lo g ica l exam in ation  at various stages o f  tech n o lo g ica l p rocess.

Conclusions
T hus, the d ev e lo p ed  n ew  sp ec ia lty  from  turkey m eat, raw -ferm ented  sau sage , m eets all requ irem ents o f  fo o d  products o f  th is kind. 
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