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SUM M A RY

In this work the evolution o f  differents physico-chemical parameters (Iodine number, TBA test, Residual1* ^  
level, pH and M oisture) and CIE L* a* b* colour evolution, in pork liver "pâté" with and without ascorbtf 
addition were study. The samples were stored in a illuminated display cabinet at different lux intensities. 1 
regression equations were obtained for each one o f  the parameters under study, from the first day o f Eg1* 
exposition.

Introduction

Since 1988, the Spanish production o f  "pâté" has been increased by 6 % annually; the production in 1992 
25.500  Tm. However, Spain is one o f  the European Union country's with less consumption (600g- per PeI" j p t 
per year), much below  the main consumers: France and Denmark with 2,3 and 3,7 kg respectively (PasClja ’ 
1993). The traditional way o f  comm ercialize "pâté" in Spain is by bulk in containers called "tarrinas" of 
approximately, this product is exposed in illuminated in display cabinets during the commercial time- ^

The exposure o f  "pâté" to the light and air leads to a series o f  alterations in its com ponents,aS ^ 6 ̂  
in fats and meat pigments, producing a deterioration in the quality o f  the product. The fats, in presence of * ’ 
the oxidation is an autocatalitic phenomenom wich begins very slowly, but then accelerates in a exponent13 
way. The result o f  a prolonged oxidation in the fat is the development o f  rancidity accompanied with the . 
appearence o f  undesirable tastes and sm ells (Razafmdrakoto et al., 1986). In the meat pigments, the mono 
dinitrosylhemochrome (pigments responsible for the colour o f  cooked cured meat products) are oxidised 
transforming into hemichromes (brown colour). In previous works Carballo et al. (1991 ) in sliced pork j 
bologna found that light exposition cause a fast evolution in the colour parameters, inmediatly they are e*P 
at light.

The aim o f this study w as to observe the evolution o f  different physico-chemical parameters (iod*11 
number, T.B.A.test, residual nitrite level, pH and moisture), as w ell as the colour in pork liver "pate" ^ ltJl d at 
ascorbic acid addition. Stored in a illuminated display cabinet at 4±1°C, at constant air velocity, and exp°se 
different light intensities: 0  (darkness), 300, 1000 y  2000  lux.

Materials and methods

The "pâté" was prepared under commercial conditions in a pilot plant. In this study two "pâtés" were made■ 
with and without sodium ascorbate. The "pâtés" were made with the follow ing formula: 56,6%  pork dew'13"’ 
25% liver pork, 15% water, 1,8% salt, 125 ppm sodium nitrite, 0,2% phosphate, 1% caseinate, 0,05%  
monosodium glutamate and 0,23%  spices. The dewlap w as scalded at 100°C during 10 minutes. Then, >( vV 
emulsified by comminution and homogeneization with the other ingredients at 38-40°C. The mixture ^  
stuffed into on artificial casing (8,5  cm in diameter) and heated in boiling water (100°C ), until 75°C in ^  
Then, the stuffed "pâtés" were chilled at 4±1°C during 24 hours. Some part o f  the sam ples (with and w i* °  
ascorbate) were stored in darkness, and the other part were cut and exposed in "tarrinas" at 300±50  lu*’ 
1000±100 lux, and 2000± 100  lux. A ll samples under commercial conditions, were stored at 4± 1°C. Ehe 
illumination source employed w as Osram L 36  w /76 nature de lux. a 5

The "pâté" sam ples were analysed at different times: 0  (after 24  hours in cold storage), 1 ,2 ,3 , 4 ^  
days. 42  "pâté" samples o f  700 g. each one, with sodium ascorbate and without it, were analyzed. Moist1* 6
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reSpectf IC?Ual Nilrite level (N ). were measured by ISO R -1442 and ISO/DIS 2918  standard method 
26-°20Ofi'y (M ini^erio de Sanidad y  Consumo, 1985) . Iodine number (I) using the Hanus method AO AC  
yC°nsiüTi 021  ^1965)- TBA Test (T): extractive method by Rosmini et al. (1994), pH (M inisterio de Sanidad 
illuîhinann’ 1* 85')' Colour Parameters under study were CIE L*a*b* notation (1976)(observer 10°, D -65  
Minolta C U  a* red/green), b* (+/-, yellow/blue). The colour measurament was made with a
regTessi0  sPectr°photometer. Statistical analysis was made by BM DP version 9.0 program. Linear

°n were calculated by 1R. Regression analysis were calculated after the first day at light exposure.

The
4e i i £ ss>on equations obtained for each one o f  the parameters, from the first day o f  light exposition, under 
and ajr v!?atlon condition (0, 300, 1000, 2000  lux), storage temperature (4±1°C ), relative humidity (80±5% )
- ^oistUr °Clty ('0 ’05  n^seg) are showed in table 1 .
j S f e r -  Li8ht exposition for both types o f  "pâté" (with and without ascorbic) decrease in its values. Lux 
bi equanvnCvease the loss o f  moisture in the samples exposed to light intensities is  showed in the negative slope 
- ¿ aJ0n N ° la n d N o 2 (ta b le l) .
reas°n th*2 regression analysis (equations N° 3 and 4 , table 1) showed a low  correlation coefficient, by this 
foH°WinB. e<̂ atlons obtained are rejected. pH values (means and standard deviation respectively) are 
2°°° h L a)''m é " without ascorbate, 0  lux: 6 ,6 6 ± 0 ,1591; 300 lux: 6 ,60±0 ,0632; 1000 lux: 6 ,75±0,0774; 
6>88=tO no-,’? 9* 0 ,1 0 6 9 - b)"paté" with ascorbate, 0  lux: 6 ,79±0,1477; 300 lux: 6 ,88±0 ,0676; 1000 lux-
• ^ 4 i e 2 ’ 20 00  1UX: 6 ’85± 0 >0 8 8 0 -
ln̂ î t î è s §RET atl0n N ° 5 ('table ^  for "paté" wlthout ascorbate showed a quadratic effect induced by light 
f°r Sartipie Ut "Paté" witb ascorbate (equation N° 6 , table 1 ) showed only a linear effect. This evolution is only 
Elution f  eXposed at bght, because in darkness there w as not evolution on T.B.A parameters. The T.B.A  
» ̂ SSidual ° r ^ °tb ^,pes op "Patc" (without and with ascorbate) are showed in figure 1 and 2 respectively, 
" p a t ^ ^ it e i i e j e y ^  The "paté” with ascorbate showed less residual nitrite level (equation N° 8 , table 1) than 
Solved la° Ut Q u a tio n  N° 7, table 1). This is due to the ascorbate that caused a loss o f  nitrite because it was 

residuaPe^  m tbe Porrnation o f  nitroso-reductant intennediates or products (Fox et al., 1974). In figure 3 
^ ii ie  n3 nitrite differences between "paté" with and without ascorbate in darkness are showed.

The regression analysis (equations N° 9 and 10, table 1) showed that iodine number for each 
,e deduced1̂  C3Ch "paté" W3S 3 straight line- This evolution remained during all the exposition. From this it can 

first dav 31 exPo s‘ti° n and lux intensities did not change the double bonds number at the beginning o f  
' ^ P o r  "
Tbis }jas ^ exPeriments L* w as lower for sam ples with ascorbate as agreed by Perez A lvarez et al. (1994).
SatTie time^  described by Palombo et al. (1989) in which the formation o f  nitrous myoglobin occurs in the 
'V‘th°iit asc°  f ^ a l  during which the decreasing phase in L* takes place, (equation N° 12, table 1). The "paté" 
> l t S jt ! : ate (equation N° 11, table 1) showed a higher negative slope than "paté" with it. From this 

The ex 0 06 deduced that ascorbate had a protective effect upon lightness during light exposition, 
e *n rednPerimental results obtained during the first 24 hours o f  exposition at light showed an inmediate 
r i i o n s  h P n  3S 3greed by Carball°  et al- ( 1991) and M inguez et al. (1992) for cooked meat products. The 
^Pectiveiiy n , 3nd 14 <'tab*e  ^  showed the evolution from the first day for "paté" without and with ascorbate 

The b* be samP*es w ’th ascorbate were higher in redness, in all treatments. 
r»eat productnr0lUtl0n for samPles with and without ascorbate were agreed in the behaviour o f  cooked cured 
able jy (Light exposition increase in yelow ness) (M inguez et al., 1992). Equations N° 16 and 15

L°»e]

! 1). 

lus»on

^ CePtpH
all regression showed a high correlation coefficients., '̂ r asco , miuwcu a mgn correlation coein

aad‘ag takc"r ate nor lux intensities affect iodine number.
¡y °rbate J* ,P ace aP "Patd" samples at different lux intensities. Redness w as higher for "paté" with 

b* £ hghtness was lower with it.
0  ution w as the same as cooked cured meat product during light exposure.
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