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INTRODUCTION
In recent years an increasing dem and for low  fat products has been observed, since they offer a reduction in calorie values, saturated fatty acids 
and cholesterol con ten t1. The levels o f  fat consum ption, and particularly saturated fatty acids, are still considered to  be excessive and a m ajor risk 
factor for coronary heart disease 2. In addition, m onounsaturated fatty acids (M UFAs), particularly oleic acid (C 18:1) from  olive oil, may play a 
beneficial role in heart disease prevention
Now adays, consum ers dem and foods with low  fat content or foods in w hich the animal fats have been substituted by vegetable fats 
C ooked sausages are products with a high consum ption in Spain; traditionally  they have been m anufactured w ith pork  m eat and m ore recently, 
and w ith the aim  to  reduce the  fat content, other m eats as turkey and chicken are being used w ith m ore frequency In addition, to  satisfy the 
increasing dem and o f  consum ers, the researchers and food industry are w orking to form ulate low  fat sausages w ith non-anim al fat and fa1 
substitutes All o f  these m odifications in product com position must be analyzed with care to  evaluate the real nutritional impact.

OBJECTIVE
The purpose o f  this study is to  determ ine the fat com position o f  a broad range o f  sausages, m ade w ith different kinds o f  fat, and com pare the  fatty 
acid profile am ong all o f  them , in o rder to  evaluate the new  nutritional characteristics.
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MATERIALS
Samples:
D ifferent types and com m ercial brands o f  meat sausages w ere obtained from local superm arkets. M eat sausages w ere grouped according to the 
meat utilized in their m anufacture: pork sausage (PS-A), Iberian pork sausage (PS-B), turkey sausage (TS-A), turkey sausage w ith vegetable fat 
(TS-B), low  fat turkey sausage (TS-C ), turkey sausage with olive oil (TS-D ), chicken sausage (C H -A ) and chicken sausage w ith vegetable oil 
(CH-B).
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Chemical composition: ,
C hem ical com position was determ ined for all sausages analyzed Total protein w as analyzed according to  the International Standard ISO /R  937 
M oisture w as determ ine using the International Standard ISO 1442 3 Fat content w as determ ined using the Soxhlet m ethod ISO /R  1443

Gas Chromatographic analysis:
The fatty acid m ethyl esters (FA M E) w ere analyzed by Gas C hrom atography (G C ) using a chrom atograph H ew lett Packard 6890 w ith a flame 
ionization detector (FID ) The analytical colum n w as a fused silica capillary colum n (30 m x 0.25 mm, ID and 0 20pm  film ) (Supelco, Inc ). 
Oven tem perature along chrom atographic analysis w as 200°C. The split injection used was 1/100 The carrier gas w as Helium . T he in ject^ 
tem perature was 200°C and detector tem perature w as 250°C.
FA M E w ere identified by com parison o f  retention tim es with standards and quantified. Standards o f  FA M E w ere oil reference standard (Sign13 
C hem ical C o., St Louis, M o and Supelco Inc., Deerifeld, II ).

Statistical analysis:
The statistical data analysis w as carried out by an analysis o f  variance (A N O V A ) The statistical significance o f  each factor under consideration 
w as calculated  at the  oc=0.05 level using the / '-te st. Data w ere processed using Statgraphic Plus for W indow s C om puter Package (Manugistic* 
Inc , 1995).

RESULTS AND DISCUSSION
The chem ical com position and the fatty acids profile o f  m eat sausages are shown in table 1. These analysis w ere  perform ed in triplicate.
The fat is the ingredient with higher variability, ranging betw een 7.3 and 59 3%. Cooked meat sausage TS-C show ed the  low est fat content, a s 1 
w as announced in its label, and the highest percentage o f  m oisture and protein It is rem arkable the high content o f  fat in chicken sausages, whic, 
usually a re  considered by the consum ers a low  fat product. On the contrary, turkey sausages are form ulated to  get products with a low  content 0 
fat, except TS-D, a  special sausage that include o live oil as fat.
The com position o f  fatty acids o f  different kind o f  sausages w as com pared, being oleic and palm itic, the tw o main fatty acids in cooked sausage* 
Am ong sausages o f  the same group, pork, chicken o r turkey, significant differences w ere found in the percentages o f  0 8 : 1 ,  0 8 : 2 ,  0 8 : 3  a11 
C 2 0 :1.

i

M

Ï

>

320 •  46th ICoMST 2000



3.1 - P  52
62° 'ITIOSI °*' t l̂e sausa8es a sim ilar ratio betw een saturated and unsaturated (m ono and polyunsaturated) fatty acids w ere found (around 35%  and 

°’ resPectlvely) , ^ h is  ra ,' °  was different in sausages w ith vegetal fat (TS-B, CH-B), where the  percentage o f  saturated acid w as higher, and in 
IP sausage with o live oil (TS-D ) with the  highest proportion o f  unsaturated acids 

we take the sausage PS-A as a traditional sausage, that must be nutritionally improved, and com pare it w ith the o ther groups, w hich have been 
fat 3Ctered u s*n8 different strategies to m odify the fat com position; either by replacing meat pork for poultry m eat o r by addition o f  vegetable 
sli h 6 °k*a ' ne<  ̂ Pr°d u c t is not always nutritionally improved. Com paring PS-B and PS-A, a higher am ount in total fat is observed and also a 

g t increase o f  saturated fatty acids in detrim ent o f  polyunsaturated in Iberian pork cooked sausages. The groups TS-A , TS-C  and CH-A 
!( 0Wed a sim ilar com position as PS-A  with som e differences in total fat content, especially in TS-C  (7 29%).

is rem arkabie the high content o f  linoleic acid in chicken sausages w ithout added vegetable fat (CH-A). In addition to the use o f  poultry  m eat, a 
ac°  strategy ,0  consider is the substitution o f  animal fat by vegetable fat, although the selection o f  the m ost appropriate  fat m ust be taking in 
health111 10 aVO'd 3 nu,ritionally  unsuitable com position In this sense, sausages w ith vegetal fat (CH-B and TS-B), usually associated  with a 

. y product, show ed a  higher content o f  the saturated fatty acid C 16 and a reduction in the content o f  oleic acid, in com parison w ith the 
b i v a l e n t  sausages w ithout vegetal fat. By the o ther side, turkey cooked sausages with o live oil (TS-D ) presented a com pletely different profile, 
red"8 °  eiC aCld thC m am  faUy- 3C,d Prevailm 8 This sausage, in our criteria, is the one that show s the best nutritional profile, w ith a noticeable 
confCll° n 0l sa*urated fatty acids and an increase o f  unsaturated, especially oleic acid. T o im prove this product is necessary to  decrease the fat

CONCLUSIONS
for6 d ifferenl strate8 ‘es used by m anufacturers to try to get a healthier sausage do not give alw ays suitable nutritional results, since in som e 
j m ufations the proportion o f  saturated and unsaturated fatty acids is unbalanced

our opinion, the  sausage closer to obtain the “expecting food” is TS-D  made with olive oil, w hich could be m odify by decreasing  the total fat.
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/. Chem ical com position and fatty acids profile o f  com m ercial meat sausages (m ean value and standard deviation).

PS-A PS-B TS-A TS-B TS-C TS-D CH-A CH-B
% Moisture 57.03+2.75b 54.93+0.47*1’ 65.80+2.83' 69.91 + 1 84d 71.39+0.24d 64.17+1 i r 53.71+2.05* 57.67+5.37b
/0 Protein* 

v° Total Fat* 
% Fatty Acids

37.03+1.73b 34 27+0.38*b 48.13+4.56' 55.13+4 80“ 55.84+ 1.34d 43.92+2.54' 32.04+4.09* 37.89+9.65b
46.47+6.80d' 59.33+2.14' 42.40+5 14' 28 07+2.601’ 7.29+1.41* 50.94+2.64'f 55.71+3.7 l r* 42.34+2.68'd

Saturated 34 94 37.97 36.70 43 62 36.22 15 43 32.39 42.70
tlnsatu rated 61 89 62.02 62.13 55 66 62 93 84 54 66.75 56 93

Cl 2:0 - 0.28+0 40* - 0.92+1.37“ - - . _

Cl4:0 1.38+0.02b' d 1 64+0.9d 1.44+0. !9 'd 1 66+0.58d 0.57+0 89* 0.35+0.15* 1 07+0.011' 1.22+0.03'*
Cl6:0 21.22+5.3 ]b 23.40+0.27b 23.76+1.17' 33.37+1 13d 24.15+0.28' 8 41+1.86* 23.35+0.35bc 35.44+0.39d
C16:1 2.98+0.19' 2.92+0.04' 3.54±0.30d 1.93+0.13b 3.74+0.47d 0.90+0.29* 4 68+0 06' 1 81+0.29b
Cl8:0 11 .68+0.56d 12.15+0.1 r 11 00+1 48' 6.87+0.40b 10 96+0 49“1 5.32+0.51’ 7.49+0.13b 5.55+0.11*
C l8:l 42.75+1,09' 47.07+0.22' 41.95+1.70' .37,49+0 44’ 43.42+2.66' 69.84+3.50' 41.40+1.021* 39.93+0.54b
Cl8:2 13.63+3.97'* 9.52+0.07" 14.63+2.681* 14 78+0 661* 15.77+0.70' 12 76+1 05*b l8.82+0.73d 14 10+0 101*
CI8:3 1.06+0.07' 0.79+0.0* 1.15+0 26' 1.06+0.14' - 0 54+0 06* 1.16+0.12’ 0.68+0.15,b
C20:0 0.04+0 08* - 0 .13+0.29”b 0.17+0 28“b - 0.28+0.07b 0.13+0.06*b 0.27+0.06b
C20:l 0.90+0.01* 1.1+0.0' 0.79+0.12d 0.05+0.12" . 0 40+0 06b 0 56+0 05' 0 .31+0.04b
C22:0 0.62+0.04b 0.5+0.011* 0.37+0.25“ 0 63+0.371* 054+0.83*'* 1.07+0 14d 0.35+0.10,bc 0.22+0.14*

-------1 0.57+0 12' 0.62+0.0 l b 0.07+0.17' 0.35+0.391’ 0 1+0.15* 0 13+0 20* 0 1+0 17*
cans m the  sam e row  with d ifferent letters are significantly different (p>0.05). * In dry weight.
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