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^ - ^ding Peanut Meal on Physical, Chemical and 

°SsElN, M.B. DOMA, T.M. DESSOUKI and A.M. HASSAN

n°e Department, Mansoura University, Egypt.

Organoleptic Properties of Sausage

INTRODUCTION

there is a great shortage in meat, moreover its price is high. This investigation was designed
some part of meat in sausage manufacture with peanut meal (10-40%) . 

ers and binders such as bread, dried yeast, skim milk and cereals are widely used in sausage to reduced- u“u uinuei 
hi*, Production,Production, increase the nutritional value and to improve flavour, colour, slicing characteristics 
Qir̂ e'Ln9 Properties. Binder, aids in emulsifying fat and binds water. The principal functional ingredients 
! *S ;i-ts Protein contents. The binder, thereby, contains greater amounts of protein than fillers which

^ c9rbohdrates.- Binders may be of animal (skim milk, casein) or vegetable (soy products) origin
. V  l96°) •
 ̂ ^ (1976) prepared beef sausage containing 20% of prepared meat substitute i.e. chick peas, dried yeast,

3̂  bea"s. Chick peas, dried yeast and horse beans sausages contained 58.25, 61.91, 57.22% moisture; 35.19, 
W 30* Protein; 40.58, 40.67, 40.44% fat; 8.85, 11.40, 8.66% ash respectively (on dry weight basis).

(oi
rV et al., (1976) used sog protein as meat substitute for sausage at different levels, being 0,10,20

V s th,

\-,VUn.Wet weight basis for sausage mixture), 
^iciness and general acceptability.

It was found that using 10% soy protein showed the best

MATERIALS AND METHODS

’eef used in this study was obtained from the hind quarter of 18 month old male animals (buffalo) from
in - l  _ . . .  . . . .  .1 m. ' ___ • _______d 4 „  ----m in z -n r-Market of Mansoura. Fat and thick connective tissues were removed, 

or processed (to sausage).
Twice minced in electrical mincer.

v.a .issues were obtained fresh from different parts of the buffalo's carcass, then minced.
, =
to n mutton casing were obtained, then fat tissues and mucosa were removed manually.

, meal :
^  ut seeds, Arachis Hypogaea were obtained from the local market of Mansoura, roasted at 150 C for 45

an freed from the internal fine cortex. Seeds were bruised in a morter so as to obtain a peanut

h H aH JW. 1 x-1°n of sausage :
,®ausage (control sample) containing lean meat 61.57%, fat tissues 20.37%, saturated sodium chloride 

i«5 °-0i s%' garlic 4.12%, black pepper 0.82% , gubeb 0.82%,cummin 0.41%, cardamom 0.08%,cloves 0.08%,
V ^ ,  * sugar 0.82% and nitrate plus nitrite 0.02% For sausages prepared with meat substitutes 10,20,30

'■ ( ,®Usage mixture was replaced by equal amount of peanut meal. In case of using 40% peanut meal 
Ch water were added to facilitate kneading and stuffing.

AHQistur1Cal analysis :*0. ^ ash, crude protein, crude fat and starch content were determined according to the methods of 
r *C* (1965)., while carbohydrates were calculated by difference.. $ * A.çV

™ value was estimated as follows :
55 (% carbohydrates x 4.1) + (% protein x 4.1) + (% fat x 9.1).

% t:^ntial acid composition were determined according to Block et al., (1958) While tryptophan
t‘hvt'ea after alkaline hydrolysis according to the method discribed by Blauth et.al. , (1963).

V  1- ij;Cal Evaluation
b ne Water holding capacity (WHC) and plasticity :
2 Plasticity were measured according to the method described by Volovinskia and Merkolova (1958). 

Value :
et3er Values were estimated in sausages according to the method described by Pearson (1970) .
Pe<3er value = --------% organic non fatwhe:ce: % organic non fat = 100 - (% fat + % ash + % moisture).

/ t pXtUre indices :
r°tein water coefficient (PWC) and protein water fat coefficient (PWFC) were calculated accord-* : ,  __

'‘WC 2V 1?7pk>tein
% water

= % protein
. % water + % fat

j? °°^ing loss of sausage :
V  Sanipies were weighed immediately before and after cooking at 100°C for 15 minutes and/or 80°C
^ b 0i;es- To calculate the percent of loss, frying at 130°C in hydrogenated oil was carried out for 

' h Qed for 15 minutes at 100°C.
^  r,3anoleptic evaluation of fried samples :

^$^gSaniPles at 15 minutes followed by frying in hydrogenated oil for 5 minutes subjected to organo- 
9ccording to Molander (1960).
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R esu lts  & D iscussions

a -  Chem ical p ro p e r tie s
1 -  Main chem ical com position : , ncVe^e°

Replacement o f  p a r t  o f  sausage m ix tu re  w ith  peanut meal reduced th e  m oisture c o n te n t, w h ile  
p r o te in , f a t ,  s ta rc h , carb ohydrates  and energy va lu es ; th e  e f f e c t  on the ash co nten t was s l ig h t .  g 
were more pronounced as th e  percentage o f  peanut in creased  in  th e  b e e f sausage ( ta b le  1 ) .  There Y» 
main chem ical com position may re v e a l th a t  th e  n u t r i t io n a l  va lue  o f  peanut sausage was h igher t  an
sausage. , jp  as

So, i t  could be observed th a t  th e  a d d it io n  o f  peanut meal favoured th e  com position o f  sausag 
much as th e  th re e  main n u t r ie n ts ,  i . e .  p ro te in  crude f a t  and carbohydrates  were in c re ase d .

Table (1 )  : The chem ical com position o f  peanut 
meal sausage (on wet w eigh t b a s is ) .

Samples
M
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tu
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ro

te
in
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5
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ru

de
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h
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V
al

u
e

loss 55 .50 1A.31 21 .25 3 .2 1 2 .2 2 5 .7 3 276
o 20% 50 .16 15 .62 23 .83 3 .30 2 .7 5 7 .0 9 310
rH 3  r-H 30% A5.AA 16 .65 26 .18 3 .3 8 3 .1 7 8 .3 5 3A1
>  CO <D 
<D CD E 

_J Q.
A0?o A5.10 16 .20 26 . A3 2 .75 3 .2 2 9 .5 2 3A6

B eef Sausage 
(c o n t ro l)

6 1 .37 1 3 .6A 18 .38 3 .1 0 2 .1 3 3 .51 238

Beef 7 1 .93 2 2 ,1A 3 .3 2 1 .00 — 1.61 129

Peanut meal 0.8A 2 A. 69 A8.59 2 .6 6 5 .6 1 23 .22 639

fgO
2 -  E s s e n tia l amino ac id s  : (cO^P6

From ta b le  (2 )  i t  could be n o tic e d  th a t  th e  decrease o f  ly s in e  in  10 and 20?o peanut sausag sQlis^e
to  c o n tro l sausage) was s l ig h t .  The d i lu t io n  e f f e c t  o f  f a t ,  sp ices and o th er in g re d ie n ts  in  contro
reduced tryp top han  co n ten t compared to  peanut m eal, and hence, th e  a d d it io n  o f  peanut a c tu a l ly  i nC ¡̂j
tryp top han  in  peanut meal sausages. Only m eth ion ine was reduced w ith  a d d it io n  o f  peanut m eal.

W ith regard  to  sausages, peanut sausage meets th e  d a i ly  requ irem ents  o f  a d u lt  man in  a l l  
ac id s  ( in c lu d in g  m e th io n in e ), excep t fo r  tryp top han  (lo w er by 36?S). But c o n tro l sausage was more 
tryp top han  (by 44?£).

I f

Table ( 2 ) :  E s s e n tia l amino ac id s  co n ten t peanut meal sausages 
(gm ./lO O  gm. wet sam p le).

Samples

L
ys

.

H
is

t.

A
rg

i. •

T
h

re
.

M
et

h
.

V
a

l.

P
he

n.

L
eu

c.
+ Is

o
l.

T
ry

p
.

14- loss 1 .0 8 0 .3 5 1 .1 5 0 .5 0 0 .3 0 0 .7 2 0 .5 7 2 .1 0 0 .1 5
°  = ^  20SS 1 .0 8 0 .3 5 1 .2 8 0 .5 1 0 .2 8 0 .8 2 0 .6 8 2 .17 0 .1 6
r“H c co "z nô  0 co 0 -5U/o 1 .0 7 0 .3 6 1 .5 2 0 .5 3 0 .2 6 0.89 0 .7 7 2 .27 0 .1 7
> 0 E . n0/ 0 CL 4U/0 
—i

0 .9 9 0 .3 3 1 .6 1 0 .5 1 0 .2 1 0 .8 6 0 .8 1 2 .1 8 0 .1 6

B eef sausage 1 .1 0 0.3A 0 .8 7 0 .4 8 0 .3 4 0 .6 8 0 .5 1 1 .9 9 0 .1 4
(c o n t ro l)

Beef 2 .5 1 0 .9 7 1 .9 2 1 .1 6 0 .9 2 1 .5 4 1 .1 8 4 .0 4 0 .2 9

Peanut m eal^ 1 .0 7 0 .4 1 3.7A 0 .7 9 0 .1 8 1 .5 3 1 .4 3 3 .1 8 0 .2 3 .

D a ily  r e q u ir -
ements fo r 0 .8 0 - - 0 .5 0 0 .2 0 0 .8 0 0 .3 0 1 .8 0 0 .2 5
m an (g ./d ay )

*  Nat Acad. S o i. U .S .A . (1 9 5 9 ) .
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L S i t .
i f  sausage was the on ly  source o f  p r o te in , one should consume 167, 156, 147, 156 and 179 grams 

, side ’ u>40% peanut meal sausages and c o n tro l sausage re s p e c t iv e ly  (based on tryp to p h an ) ta k in g  in to  
Wes t lo n th a t  such high amounts may be reduced to  50% i f  supp lem entation w ith  tryp top han  was d o ne .C ontro l 

ere a ls o  d i f f i d e n t  in  try p to p h an .

Table ( 3 ) :  Grams o f  sausages re q u ire d  to  supply th e  d a i ly  requ irem ent o f  
a d u lt  man w ith  e s s e n t ia l  amino a c id s .

1»
s in  ta b le  (3 )  showed th a t  in  o rd e r to  supply th e  d a i ly  requ irem ents  o f  a d u lt  man in  e s s e n t ia l

Samples 0 c o
•H

0c
0

•H 0
o4-J

JZ •H c n . ^(-> -P iH1 0 n + °
JZ 0 CO JZ 0 M_l t— 21 > Q_ _i 1-1

io% 7 4 .07 100 .00 66 .67 111.11 52 .63 85 .71 166 .67
c*-
O 4-> 20% 7 4 .07 9 8 .0 4 7 1 .43 97 .56 4 4 .1 2 82 .95 156 .25

i—1 C CD 
0  CD 0 30% 7 4 .77 9 4 .34 7 6 .92 89 .89 38 .96 7 9 .30 147 .06
> 0  E 
0  Q._l 40% 8 0 .81 9 8 .04 9 5 .2 4 93 .02 3 7 .0 4 82 .57 156 .25

B eef sausage 
(c o n t ro l) 7 2 .73 104 .17 5 8 .82 117.65 58 .82 90 .45 178 .57

Beef 31 .87 4 3 .10 2 1 .74 51 .95 2 5 .42 44 .56 86 .21

Peanut meal 7 4 .77 6 3 .2 9 111 .11 5 2 .29 2 0 .98 5 6 .60 108 .70

^ t ei> P ro p e rtie s .
• /^ r n  +.h 0 ld in g c a p a c ity  (WHC), cooking lo ss  and fe d er v a lu e .

^  ^  was ^ound th a t  th e  WHC improved w ith  a d d it io n  o f  peanut meal in  the b e e f sausage.The  
& f  c ^e t t e r  as the peanut meal le v e l  in creased  e it h e r  b e fo re  or a f t e r  cooking which may be due to  the  

'S ^ S g j^ b o h yd ra tes . Cooking reduced the WHC o f  sausages p o s s ib ly  because o f  p ro te in s  d e n a tu ra tio n .
'Q 1 S ta b le  (3 )  show th a t  th e  h ig h e s t cooking lo ss  was found fo r  the c o n tro l sam ples. Cooking 
% g P ro p o r t io n a lly  w ith  in creased  o f  peanut meal le v e l  and in creased  as th e  tim e and tem p era ture  

s^ Crcased. F ry in g  o f sausages in creased  th e  cooking lo s s .
ages showed fe d er va lu e  le s s  than 4 .0  in d ic a t in g  th e  good q u a l i t y  as m entioned by Pearson (1 9 7 0 ) .

Th,6 WHC of beef and peanut meal
SaPsages (cm ^).

Table (3 )  : Cooking lo ss  (5o) and fe d er va lu e  o f  b e e f and 
peanut meal sausages.

Samples

D H H  
C CD 0  
CD 0  >  
0  E 0

B eef sausage 
( c o n t r o l ) .

Cooking in water Frying in
lOmin.,a t  10 m in. O i l  fo r
80 c a t  100 c 5 m in.

U  0

'O i-H
Cook. Cook. Cook. Cm >
loss lo ss lo ss

10% 25 .26 4 2 .38 51 .75 2 .7 7
20% 19 .28 37 .36 49 .33 2 .2 1
30% 13 .18 2 6 .45 3 9 .96 1 .8 2
40% 8 .2 8 1 8 .18 28 .87 1 .7 5

37 .50 47 .61 6 1 .91 3 .5 8
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2 -  T extu re  o f  sausages. . j.eCj by
From ta b le  (6 )  i t  was n o tic e d  th a t  peanut meal reduced th e  tenderness o f  b e e f sausage as indxc ^  gf

the in c re a s e  o f  PWC, PWFC and th e  decrease o f  p l a s t i c i t y .  Changes, however, were r e la t iv e ly  low in  ca 
10 and 20% peanut meal sausages, cooking reduced th e  tenderness o f  both c o n tro l and peanut meal sausag 
Again 10 and 20% peanut meal le v e ls  were no t marked changes compared to  th e  c o n tro l sam ples.

3 -  0 rg a n o le p t ic  p ro p e r t ie s  hile a
I t  could be observed ( t a b le  7 ) th a t  a d d it io n  o f  peanut meal showed no e f f e c t  on tendern ess , w

decrease o f tenderness was found using th e  te x tu re  in d ic e s  ta b le  ( 6 ) .  Th is may be e x p la in e d  on basis  
th e  h ig h e r crude f a t  co n ten t in  peanut meal sausages ( ta b le  1) gave the se n sa tio n  o f  tenderness to  Pa ^  
te s te r s  ( p la s t ic  e f f e c t ) . Moreover, th e  f la v o u r  i . e .  ta s te , and aroma were improved on a d d it io n  o f  Paably dbe 
c o lo u r however, was somewhat reduced upon replacem ent o f  a p a r t  o f  sausage m ix tu re  w ith  peanut, pro 
to  the d i lu t io n  e f f e c t  on the myoglobin -  th e  red  pigm ent o f  muscle t is s u e s . i r i t i oria^

I t  should be m entioned th a t  d if fe re n c e s  between peanut and c o n tro l sausage w ith  regard  to  n u tthan 
va lu e  and a c c e p ta b i l i ty  were no t marked. Concerning th e  ta s te  and aroma peanut sausages were b e tte r  
th e  c o n tro l sausage.

Table ( 6 ) :  The te x tu re  o f  sausages as a f fe c te d  
by the le v e l  o f  peanut m eal.

Samples

Texture  
c o f f ic ie n ts

P la s t ic i t y

(cm )2

PWC PWFC

B eaf
sausage
(c o n t ro l)

0 .2 2 2 2  0.17-10 5 .1 9  3 .2 0

Table ( 7 ) :  O rg a n o le p tic  e v a lu a tio n  o f  Peanut 
meal and b e e f (c o n t ro l)  sausages.

Samples

Beaf
sausage
(c o n t ro l)

c cn 0 oj
I— c

10% 0.2 578 0 .1 864

------- fe)—

4 .6 5

------- Ü------

3 .0 0

c
CD
0
CL

10%

20%

7 .7 8 .1

8 .1
20% 0 .3 1 1 4 0 .2111 4 .5 4 3 .0 0 U- 1
30% 0 .3 664 0 .2 3 2 4 4 .4 3 2 .9 0 0 30% 7 .7 7 .5
40% 0.3 592 0 .2 264 3 .2 6 2 .7 0 0> 40% 7 .7 7 .8

7 .7 7 .5

8 .4

8 .4  

8.1 

7 .8

7- 7 
7.7
8 -  1

7-7
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