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Background
Interest in  p ro cess in g  o f  m ech a n ica lly  d eb o n ed  poultry m eat (M D P M ) is  currently g row in g . T h e u n d erly in g  o b jective  is  to  in crease the 

overa ll va lu e  o f  lo w  co s t  M D P M  (Y ang &  F ron in g , 1 9 9 4 ). M ech a n ica lly  d eb on ed  pou ltry  has a h igh er h em e and fa t con ten t than hand -d eb on ed  
poultry  (F ron in g , 19 7 6 ). T h e darker c o lo r  from  the h igh er h em e con ten t o f  M D P M  is u n desirab le in pou ltry  m eat p rod u cts d irected  tow ards the  
w h ite  m eat m arket. T h e  surim i p ro cess in g  in v o lv e s  repeated  w ash in g  p ro cesses  w ith  an aq u eou s so lu tion  for rem o v in g  h em e p igm en ts, fat and  
other u n d esirab le  su b stan ces (D a w so n  et a l., 198 8 ).

Objective
T h e p u rp ose o f  th is stu d y  w a s to  in v estig a te  the e ffe c t  o f  w a sh in g  p ro cess (three w a sh in g  tim es and three w a sh in g  num bers) on  ch em ica l 

co m p o sit io n , pH  and c o lo r  o f  m ech a n ica lly  d eb o n ed  pou ltry  m eat, to  u se  in  restructured pou ltry  m eat products.

Material and methods
C om m ercia l M D P M  w a s ob ta in ed  from  a lo ca l pou ltry  slau gh ter plant and kept under freez in g  co n d itio n s (-2 2 ± 2 °C ). T he M D P M  w as  

prepared and thaw ed  at 4 ± 1 °C . W ash in g  so lu tio n  w a s 0 .1 M  sod iu m  ch lor id e  (N a C l), ratio 1:3 (w t/w t) , the M D P M  w a s  co n tin u o u sly  m ix ed  
(1 1 0 ±  10 rpm ). T h e m ixture w as then  undisturbed  for 5 m in , and the fat floatin g  on  the surface w as sk im m ed  o ff. W ash ed  m eat w a s co lle c te d  by  
filtration and then p ressed . T h e  w a sh in g  n u m b ers stu d ied  w ere: 2 , 3 or 4 , and the w a sh in g  tim es stu d ied  w ere: 10, 2 0  or 3 0  m in.

T hree rep lica tes w ere  run for  each  w a sh in g  treatm ent. For M D P M  and w ashed  m eat, fat and protein  w ere  d eterm in ed  u sin g  A O A C  (1 9 8 4 ). 
M oistu re w a s d eterm in ed  b y rapid m eth od  (P erez-A lv a rez  et a l., 1 995 ) and pH  b y  a pH -m eter w ith  g la ss  pH  e lectro d e . C o lor  o f  the M D P M  and  
w ash ed  m eat w a s determ in ate b y  C IE L A B  (D 6 5  as illum inant, 10° as standard ob server). L * ( lig h tn ess ), a* (red n ess), b *  (y e llo w n e ss )  w ere  
m easu red  u sin g  a M in o lta  C R -3 0 0  (M in o lta  C am era, C O  O saka, Japan).

A ll data w ere  an a ly zed  u sin g  S ta tistica  v 5 .0  (StatSoft, 1 9 9 5 ) a n a ly sis  o f  variance. T he s ig n if ica n ce  o f  d ifferen ces  b e tw een  m ean s w as  
determ in ed  u sin g  T u k ey ’s test. C o lor  param eters w ere  an a lyzed  u sin g  resp on se  su rface m eth od o logy .

Results and discussion
U n w a sh ed  M D P M : the co m p o sit io n  (tab le  1) w a s sim ilar to p rev iou s reports in  hu m id ity  (F ron in g , 1976; D a w so n  et a l., 1988; W im m er  

et a l., 1 9 9 3 ), fat (D a w so n  e t  a l., 1988; Y ang &  F ron in g , 1992a; Y ang &  F ron ing, 1 9 9 4 ) and protein  con ten t (S m y th  &  O ’N e ill ,  1997; N o w sa d  
et a l., 2 0 0 0 ).

W ash ed  M D P M : pH  o f  w ash ed  m eat in creased  sig n ifica n tly  (p < 0 .0 5 )  w ith  w a sh in g  tim es and num bers (tab le  2 ). W ash in g  d eterm in ed  an  
in crease in  m oisture con ten t o f  the w a sh in g  M D P M  o v er  12%  (m ean  ±  S .E . va lu e for  all treatm ents w as 7 8 .3 ± 0 .8 ) . N o  sign ifican t d ifferen ces  
(p > 0 .0 5 )  in m oisture con ten t b e tw een  treatm ents (w a sh in g  tim es and num bers) w ere  ob served .

Fat con ten t w a s sig n ifica n tly  (p < 0 .0 5 )  red u ced  b y  w a sh in g  num bers (tab le  2 ). T h e  separation  o f  fat during the aq u eou s w a sh in g  w as  
attributed to  the d ifferen ces in  d en sity  and p o larity  o f  the w a sh in g  so lu tion  and the lip id  co m p o n en ts in  the m eat (Y ang &  F ron in g , 1992b ).
A s  in  p rev iou s reports (D a w so n  et a l., 198 9 ), protein  con ten t on  a dry w e ig h t b asis w a s in creased  (p < 0 .0 5 )  through the w a sh in g  p ro cess (tab le  
2 ) probably  d u e to the lea ch in g  o u t o f  fat and sa rco p la sm ic  p rotein s (Y ang &  F ron ing, 1992a; Y ang &  F ron ing, 1994).

W ash in g  resu lted  in  a sig n ifica n t (p < 0 .0 5 )  in crea se  in  lig h tn ess (figure 1), th e se  resu lts agreed  w ith  p rev iou s stu d ies on  M D P M  (N avarro- 
R o d ríg u ez  d e  Vera et ah , 2 0 0 0 ) . T h e  w ater d ilu tes  h em e  p ig m en t con cen tration  w h ich  is  o n e  o f  the m ain  factors resp on sib le  o f  th e se  co lo r  
coord in ate  (O n y a n g o  et ah , 1998).

In relation  to  the in creased  lig h tn ess , w a sh in g  d ecreased  red n ess (a* va lu es) o f  the M D P M . T h e  fun d am en ta l g o a l o f  the w a sh in g  treatm ent 
is  an e ffe c tiv e  extraction  o f  h em e  p ig m en ts; the m ore h em e p ig m en ts rem oved , the w hiter the m eat. A s  sh ow n  in  figure 2 , a* is  m ore in flu en ced  
b y the in crease  o f  w a sh in g  n u m b ers than w a sh in g  tim es. T h e m in im al v a lu e  ob served  in  extrem e co n d itio n s (4  w a sh in g  step s o f  3 0  m in  each; 
a*: 1 .7 ± 0 .9 )  is  lo w er  than a* v a lu es ob served  
in th is laboratory for  pou ltry  m eat b reast (a*:
3 .7 ± 0 .7 ) . S o , 4  w a sh in g  step s o f  10 m in  ea ch  (a*:
4 .2 ± 1 .0 )  or 3 w a sh in g  step s o f  3 0  m in  ea ch  (a*:
3 .9 ± 0 .6 ) , co u ld  b e en o u g h  to ob tain  a sim ila r  co lo r  
to  breast pou ltry  m eat.

N o  sign ifican t d ifferen ce s  (p > 0 .0 5 )  b etw een  
treatm ents w ere  ob served  in b* v a lu es , the m ean  
va lu e  (±  S .E .)  ob ta in ed  w as: 1 2 .1 + 2 .7 . S im ilar  
b eh av ior w a s reported b y D a w so n  et al. (1 9 8 8 ;
1989).

Conclusions
O n the param eters stu d ied , m od ifica tio n  o f  w a sh in g  num ber w as m ore e ffe c tiv e  than w a sh in g  tim e.
W ith  regard to  the co lor, lig h tn ess  w a s  h igh er and red n ess w a s lo w er  w ith  in creased  w a sh in g  tim es and num bers.
T h e resu lts su g g es t  that, the m ore  e ffe c tiv e  extraction  o f  h em e p igm en ts w as ob ta in ed  w ith  4  w a sh in g  step s o f  3 0  m in  each . H ow ever, to 

obtain  a sim ilar  co lo r  to  the breast pou ltry  m eat 4  w a sh in g  step s o f  10 m in  each  or 3 w a sh in g  step s o f  3 0  m in  ea ch  are en ou gh .

Table 1. pH , prox im ate co m p o sitio n  (m oistu re, fat, protein ) and co lo r  (L *: ligh tn ess;  
a*: redness; b*: y e llo w n e s s)  o f  u n w ash ed  m ech a n ica lly  d eb on ed  pou ltry  m eat (M D P M )  
(m ean  va lu es ±  S .E .).

pH Moisture Fat1 Protein1 Color
(%) (%) (%) L* a* b*

MDPM 6.4 ±0.1 66.0 ±2.1 44.3 ±5.1 39.1 ±4.9 53.2 ± 2.6 16.6 ±2.1 14.3 ±1.2
‘calculated on dry weight basis
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Table 2 . p H , fat and p rotein  co n ten t o f  w a sh ed  m ech a n ica lly  d eb on ed  pou ltry  m eat w ith  the se lec te d  w a sh in g  
p ro cesse s  (w a sh in g  tim es: 10, 2 0  or 3 0  m in; w a sh in g  num bers: 2 , 3 or 4 ).

Washing
numbers

pH Fat (%)1 Protein (%)'
Washing times Washing times Washing times

10 min 20 min 30 min 10 min 20 min 30 min 10 min 20 min 30 min
2 6.58 a A2 6.51 a A 6.52 a A 39.0 a A2 39.6 a A 41.1 aA 43.2 a A2 43.8 a A 42.0 a A
3 6.79 a AB 6.64 a A 6.94 a B 38.3 a A 37.8 a AB 34.2 a B 42.6 a A 43.0 a AB 48.1 aA
4 6.86 a B 7.00 a B 7.36 b C 35.5 a A 34.0 a B 37.6 a AB 47.6 a A 48.6 a B 44.3 a A

'calculated on dry weight basis
2 Means within rows with different small letter are significantly different (p<0.05); means within columns with different 
capital letter are significantly different (p<0.05).

□  
□  
□  
□  
□  
□  
□  
I I

62J899
63.469 
64JÜ39 
64,609 
66,179 
66,749 
66319 
66389
67.469 
68329

I above

□ 2j639
□ 3321
□ 4 JO 04
a 4j687
□ 5369
□ ÖJ052
□ 6,734
□ 7,417
BB 8,100
■ 8,782
■1 above

L * _  57 .11  + 2 .2 9  N  +  0 . 0 7 1 R 2:0 .3 9  p < 0 .0 0 0 1  a* =  15 .88  - 2 .61  N  - 0 . 1 2 1 R2:0.71 p cO .0001
F igu re 1. L ig h tn ess (L *  va lu e) ev o lu tio n  o n  w a sh in g  F igure 2 . red n ess (a*  va lu e) ev o lu tio n  on  w a sh in g  m ech a n ica lly

m ech a n ica lly  d eb on ed  pou ltry  m eat w ith  the se lec te d  w a sh in g  d eb on ed  poultry m eat w ith  the se lec te d  w a sh in g  p ro cesses ,
p ro cesses . W ash in g  tim es (t): 10, 2 0  or 3 0  m in; w a sh in g  W ash ing tim es (t): 10, 2 0  or 3 0  m in; w a sh in g  num bers (N ): 2 ,

num bers (N ): 2 , 3 or 4  step s . 3 or  4  ste„ s
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