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SUMMARY: This i n v e s t i g a t i o n  was undertaken to  determine the
e f f e c t  o f  l e v e l s  o f  20, 40, 60 and 100% MSCM on p h y s ic a l  and 
sensory c h a r a c t e r i s t i c s  o f  b a t t e r  and breaded chicken p a t t i e s ,  
fo rmulated  to  con ta in  55% m o is ture ,  25% f a t  and 13% p r o t e in .  The 
a n a ly s is  o f  va r ia n ce  showed th a t  the fu n c t i o n a l  r e l a t i o n s h ip  
between shear va lues  and l e v e l s  o f  MSCM was g iv en  by the qu ad ra t ic  
equat ion ,  Y = 5.94 + 0.1734x -  0.001728 x 2, where y = shear va lu e ,  
x = MSCM l e v e l .  Accord ing  to  t h i s  equat ion  a maximum shear va lue  
i s  reached a t  50.2% MSCM l e v e l ,  shear va lues  dec reas ing  f o r  h igher  
l e v e l s .  Q u a n t i t a t i v e  D e s c r ip t i v e  A n a ly s is  (QDA) r e v e a le d  tha t  
aroma, appearance, co ve r  c r i s p n e s s ,  meat p o r t io n  s o f tn e s s ,  
ju ic e n e s s ,  r a t i o  cover/meat l a y e r  were not s i g n i f i c a n t l y  d i f f e r e n t  
between t rea tm ents .  Cover f i rm ness ,  t a s t e  and o v e r a l l  q u a l i t y  
decreased w ith  in c r e a g in g  l e v e l s  o f  MSCM w h i le  o f f - F l a v o u r  
in c reased .  However, even the p a t t y  con ta in in g  100% MSCM was 
cons idered  "good"  by the p a n e l i s t s .

INTRODUCTION: M echan ica l ly  separated  chicken meat (MSCM) i s
used in  B r a z i l  m ost ly  in  emulsion and comminuted paste  type cooked 
meat products .  As the use o f  cut up chicken for fu r th e r  p rocess ing  
i s  in c r e a s in g  so i s  the p roduct ion  o f  MSCM, b r in g in g  the need to  
d i v e r s i f y  i t s  i n d u s t r i a l  use. The in c lu s io n  o f  MSCM in  b a t t e r e d  
and breaded chicken p a t t i e s  i s  an a p p l i c a t i o n  w ith  l a r g e  p o t e n t i a l  
t o  expand i t s  use.

Chicken nuggets ,  com m erc ia l ly  in troduced  in  North America and 
around the wor ld  in  e a r l y  1980 's ,  were prepared i n i t i a l y  from 
s l i g h t l y  marinated b r e a s t  meat which was b a t t e r e d  and breaded. In 
1985 i t  was es t im ated  th a t  53.000 tons ,  o f  p o u l t r y  nuggets were 
consumed ( t o t a l  va lue  $ 328 m i l l i o n s )  in  North America, which 
rep res en ted  30% in c rea se  in  consumption o ve r  the p rev ious  year
(Barbut e t_a l . , 1989) . In c r e a s in g  demand in  the past  four  years
has fo r c e d  the in du s t ry  t o  u t i l i z e  o th e r  p a r ts  such as th ig h  meat, 
tr immings, skin  and MSCM.

However, c o n f e r in g  t e x tu r e  s im i la r  to  whole muscle when using 
MSCM in  r e s t r u c t e r e d  p roducts ,  r e q u i r e s  s p e c i a l  p roce ss in g  
techn iques .  Var ious commercial in g r e d i e n ts  des igned  to  improve 
b ind ing  and t e x tu r e ,  such as m i lk  p r o t e in s  (Hoogenkamp, 1986) and 
soy p r o t e in  (W i t t e ,  1986) have been sugges ted .  Th is  study was 
undertaken t o  determine the e f f e c t  o f  l e v e l s  o f  20, 40, 60 and 100%
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MSCM on p h y s ic a l  and sensory c h a r a c t e r i s t i c s  o f  b a t t e r  and breaded 
p a t t i e s ,  formulated  w i th  a b inder  con ta in in g  w e

MATERIALS AND METHODS: B a t t e r  and breaded chicken p a t t i e s  were
prepared w ith  b r o i l e r  b r e a s t  meat, MSCM from backs and f a t  l o i n .  A 
b inder  con ta in ing  wheat and corn f i o u r  was added a t  l e v e l s  f  1^4, 
2.9; 4.3 and 7.2% correspond ing  r e s p e c t i v e l y  to  l e v e l s  o f  MSCM ot
20, 40, 60 and 100%.

Common in g r e d i e n ts  in  a l l  t reatments  were s a l t  (2%), monosodium 
glutamate (0 .07%), w h ite  pepper (0.17%), lemon ju i c e  (0. ) ,
g a r l ic  (0.07%) and onion (0.14%).

The b a t t e r  and breaded p a t t i e s  were formulated  to  con ta in  55% 
moisture ,  25% f a t  and 13% p r o t e in .  They we^e formed, ^atterecU
breaded, deep f a t  f r i e d  (hydrogenated v e g e t a b l e  o i l )  o ip r o c e d u r e , 
P rocess ing  l i n e  accord ing  t o  a c onven t iona l  commercial procedure ,  
immediate ly coo led  in  a f r e e z e r  (-20°C) and then packaged m  
P o ly e th y len e  bags.

The f r o z e n  b a t t e r  and breaded p a t t i e s  (17-20 g each) were kept 
at -20°C and eva lu a ted  a f t e r  one week o f  s t o ra g e .

Proximated com pos it ion  o f  the meats and t h e / ^ " d e t e r m i n e d  by 
c a r r i e d  out in  t r i p l i c a t e .  The moisture  con ten t  was determined by
oven d rv ing  p r o t e in  by K je ld a h l  n i t r o g e n  e s t im a t io n ,  f a t  by 
Soxh le tYe x t r a t i o n  w i th  petro leum e th e r  and ash by in c in e r a t i o n  a 
5250C as des c r ib ed  in  AOAC methods (1984).

Instrum enta l  e v a lu a t io n  o f  f i rmness was c a r r i e d  out using the 
Texture  ? e l t  System equipped w ith  a 3000 r in g ,  compression
shear standard c e l l  and an e l e t r o m c  b o r d e r  SCLiu ltSd uSind
Without burned co rners  were s e l e c t e d ,  weighed, and eva lua ted  using 
i S cm/min So"ns?roke speed. The r e s u l t s  were expressed  as maximum 
fo r c e  pounds per gram o f  sample ( l b f / g ) .

Sensory e v a lu a t io n  was performed using the Q u a n t i t a t i v e  
D e s c r ip t i v e  A n a ly s is  (QDA) technique d esc r ib ed  by Stone e t  1,_,

h s in g 'a 'n in e 'p o in t ^ u n s t r u c t e r e d 1 s c a l e . ̂ h e

s t a t i s t i c a l l y  ^  - k e y ' t e s t .

RESULTS AND DISCUSSION: The data  o f  mean “ Jues *  
m o is ture ,  f a t ,  p r o t e in ,  ash o f  raw m a te r ia l s  and products
g iven  in  a Tab le  1.

There were c om p os i t ion a l  d i f f e r e n c e  between two t y p e ^ f
tew m a t e r i a l s  used which are in  agreement P r e v i o u s l y  pub
«a ta  f o r  chicken b r e a s t  meat (P ik u l  fi£_aU-. 1 ? « } '  end MSCM (Bang 
g t  al 1986) A lthough the products  were formu P , ,
l i i f e r  com pos i t ion ,  I t  was observed  a . l i g h t  drop «
a 51.8% in c rea se  in  ash con ten ts  as h ig  mqpm and the addition
incornnrated  The lower con ten t  o f  p r o t e in  o f  MSCM and the aaaiuu
° f  the b inder  are p robab ly  r e s p o n s ib le  f o r  much compos it iona  
d i f f e r e n c e s  among the products .



The a n a ly s is  o f  v a r ia n ce  a p p l i e d  t o  r e g r e s s io n  showed a 
fu n c t i o n a i  r e l a t i o n s h ip  between shear va lues  and l e v e l s  o f  MSCM 
which was g iv en  by the qu ad ra t ic  equa t ion ,  Y = 5.94 + 0.017347x, ~
-  0.001728 x , where y = shear v a lu e ,  x = MSCM l e v e l .  Accord ing  to  
t h i s  equat ion  a maximum shear va lue  i s  reached a t  50.2% MSCM l e v e l  
shear va lues  d ec reas in g  f o r  h igher  l e v e l s  o f  MSCM. This f in d in g  
d i f f e r s  from those r e p o r t e d  f o r  emulsion type products  where 
in c r e a s in g  l e v e l s  o f  MSCM in  the fo rm u la t ion  r e s u l t s  in  d ec reas in g  
va lues  f o r  shear ing .  An exp la n a t ion  f o r  t h i s  phenomenon r e l i e s  on 

he in t e r a c t i o n  between the MSCM and the b r eas t  muscle f i b e r s .
Moo!]°ugh c o n ta in in 9 i n t a c t  muscle f i b e r s  (Vadehra & Baker, 1970) 
"SCM has the s t ru c tu re  o f  a p a s te ,  and a t  l e v e l s  up t o  50.2% t h i s  

paste  spreads a long the b r e a s t  muscle f i b e r s  making the product 
t e x tu r e  harder .  Above the l e v e l  o f  50.2% MSCM i s  in  excess  making 
i t s  s o f tn e ss  predominant, so the product i s  f e l t  as s o f t  To 
cou n te rac t  t h i s  e f f e c t  o f  MSCM a d d i t i o n  the b in der  was incorporated 
in  a l l  t rea tm ents  t o  p r o v id e  a ccep tab le  t e x tu r e  f i rmeness (F igu re

The sensory  e v a lu a t i o n  data are  shown in  Table  2. I t  can be 
observed  tha t  th e re  was no s i g n i f i c a n t  d i f f e r e n c e s  between 
trea tments  concern ing  aroma, appearance, cover  c r i s p n e s s ,  meat 
p o r t i o n  s o f tn e s s ,  j u i c i n e s s ,  r a t i o  cover/meat l a y e r .  The data a l s o  
in d i c a t e s  th a t  might e x i s t  a c o r r e l a t i o n  between the sensory 
measured meat p o r t i o n  s o f tn e s s  and the o b j e c t i v e  shear va lu es .

Q u a n t i t a t i v e  D e s c r i p t i v e  A n a ly s is  (QDA), n e v e r th e l e s s ,  r e v e a l e d  
tha t  cove r  f i rm ness ,  t a s t e ,  o f f - f l a v o u r  and o v e r a l l  q u a l i t y  were 
s i g n i f i c a n t l y  d i f f e r e n t  f o r  the t rea tm ents  in v e s t i g a t e d .  A lthough, 
these  q u a l i t y  c h a r a c t e r i s t i c s  decreased  w ith  the h igher  l e v e l s  o f  
MSCM added, the p a t t i e s  c o n ta in in g  100% MSCM was cons idered  good 
by the p a n e l i s t s .  ' y

CONCLUSIONS: The r e s u l t s  o f  t h i s  study have c l e a r l y  shown th a t
i t  i s  t e c h n i c a l l y  f e a s i b l e  to  produce an accep tab le  b a t t e r  and 
t readed  ch icken p a t t i e s  c o n ta in in g  100% MSCM.

d d i t i o n  o f  h igh l e v e l s  o f  MSCM, under the c o n d i t i o n s  o f  t h i s  
i n v e s t i g a t i o n ,  d id  not a f f e c t  the sensory  c h a r a c t e r i s t i c s  o f  the 
p a t t i e s  which were as a ccep ta b le  as the c o n t r o l .
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Table  1. -P rox im ate  com pos it ion  o f  raw m a te r ia l  and b a t t e r  and 
breaded ch icken p a t t i e s .  Values are means o f  t r ip l ica tes .

Ma jo r
Components

Raw m a te r ia l s L e v e ls  o f  MSCM in  the products  (%)

Breast
b r o i l e r
meat

MSCM 0 20 40 60 100

PH 6.10 6.70 6.50 6.52 6.57 6.60 6.70

Moisture 73.03 63.91 56.20 55.02 55.28 55.31 55.98

Fat 6.80 21.20 24.22 25.02 24.74 25.15 24.98

^r o t e in 19.16 13.89 14.48 14.72 14.58 13.57 12.72

Ash 0.98 0.98 3.15 3.57 4.01 4.32 4.78
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Table 2. -Tas te  panel sco res  o f  b a t t e r  and breaded chicken patties-

Levels o f  MSCM a d d e d  (%) L SD
Descriptor --------— ,— _____________________

0 20 40 60 100 Fo (5%)

Aroma 1.05 a 2.10 Cl 2.42 a 2.52 a 3.36 a 2 . 49n * S* -

Appear
ance 2.16 3 2.88 a 3.64 â 3.68 a 3.93 a

*
4.61 1.77

Cover
crispness 3.26 3 3.11 a 2.92 a 3.12 a 4.18 0 . 90n *£3‘

Cover
firmness 5.25 3 3 . 46b 3.12,b 3.04b 3.48b

**
8.65 1.33

Meat
p o r t ion
softness

3.75 cl 3.61 a 4 *17a 4.09 a 3.97 a 0 . 40n ’ S *

Juiciness 4.46 3 4.88 a 4.93a 3.88 a 4.10 a 0 . 87n *S*
Ra t io
cover
/meat
la y e r

4.59 a 4.88 a 4.96a 6.09 a 5.28 a 0 . 78n * S * -

Taste
U M b U 1 .,b 2-80a.b 4.48 a 4.06 a

**
5.15 2.16

O f f -
f l a v o u r 0.92b 2‘41a,b 2.48 a 2.82 a 2.72 a 3.91* 1.70
O v e r a l l
q u a l i t y 2.29b 4-24a,b 4‘19a,b 4.52 a 5.45 a

**
5.85 1.01

LSD. Leas t  significant difference of the Tukey t e s t  (a = 5 » )

' Mean va lues  without letter in co.tt.on are  s ign ifican tly  d i f f e r e n t .
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Fi-gure 1. shear value means for batter and breaded chicken 
patties.
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