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ABSTRACT
The effects of marination in solutions containing NaCl, sodium tripolyphosphate (STP), citric acid (CA) and dicalciumhydrogen phosphate 
(CHP) on chemical composition, pH, color, textural properties (hardness, fracturability, cohesiveness, springiness, chewiness, gumminess, 
resilience, compressibility), cooking loss, WHC, marinade uptake and slice square gain at 0, 24th h and 3rd, 5th and 7th days of ageing were 
studied. Marinade treatment and ageing period had significant effect on marinade pH, muscle pH, colorimetric color parameters, protein 
content and marinade uptake (P<0.05). Also, resilience, compressibility, fat content and cooking loss were affected by ageing (P<0.05). 
Neither marinade treatment nor ageing period have not shown any significant differences on hardness, fracturability, cohesiveness, 
springiness, chewiness and gumminess. As a result of the study, sodium triphosphate have altered chemical status, textural properties and 
meat quality traits compared with the other marinade ingredients.
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Introduction
Many consumers rate tenderness as the most important factor determining the quality of meat (Chrystall, 1994). Althought, meat tenderness 
depends on preslaughter conditions, it can be improved by various methods after slaughter. Marination is more preferable into these methods. 
Marination process has many positive effects on palatability and shelf life of meat (Cannon et al., 1993) and marination is a method oi 
reducing ageing time required for meat tenderization (Goodwin and Maness, 1984). Various functions ot marinade ingredients such as salt, 
phosphates, weak acids, tenderizers, sugar, seasonings and flavoring have been reported (Hashim, et al., 1999; Detienne and Wicker, 1999; 
Lois et al., 1992; Howat et al., 1983; Oreskovich et al., 1992). It has been determined that marinades act by altering the ultimate mucsle pH 
which in turn, alters the pysical and/or chemical properties (Oreskovich et al, 1992). These include WHC, moisture retention and tenderness 
and cooking loss (Landes, 1972, Shults and Wierbicki, 1973, Chen, 1982, Young et al., 1992). Also, Rongrong et al., (2000) reported that 
salt and phosphates in marinades enhance WHC, overall moisture, juiciness and yield while limiting cooking and purge loss. Besides, 
different chemical forms of phosphates do not necessarily produce identical effects in the product and processors may use various forms or 
combinations of phospahates in the marinades (Rongrong et al., 2000). Polyphosphates have been used in meat and poultry products for 
many years to improve yields, texture and moisture retention (Louis et al., 1992). The aim of the present study was to examine the effect of 
different marinade formulations on some quality parameters of beef Longissimus dorsi thoracis during aging period.

Materials and Methods
Carcasses of four Holstein Friesian young bulls that were raised in the same environment conditions were used in the research. After 
carcasses were chilled at +4°C for 24 hour at commercial abattoir, M. longissimus thoracis were sliced into 1.5 mm thickness and distributed 
to marinade treatments randomly. Marinade formulations were (w/v) 2% NaCl (CON), 2% NaCl+ 0.05% (STP), 2% NaCl+ 0.05 % (CA) and 
2% NaCl + 0.05% (CHP). Meat slices were then dipped in marinade solutions. On 0 and 24th h and 3rd, 5th,7th days of ageing, muscle pH 
(Landvogt, 1991), WHC (Wierbicki and Deatherage 1958), marinade uptake, color C1E, (1976), cooking loss (Campo, 2000), textural 
properties and chemical analyses (Moisture, AOAC,1990; protein, Anon, 1979; fat, Flynn and Bramblett, 1975) were evaluated. Data were 
analyzed by MANOVA using general linear model (GLM) procedure of SPSS V.8 (1997) with a significance level of p=0.05.

Results and Discussion
Both marinade treatment and ageing period had significant effect on marinade pH, L* and a* values, protein content and marinade uptake ot 
slices (P<0.05). Muscle pH, b* value, gumminess were affected by marinade treatment, resilience, compressibility, fat content and cooking 
loss were affected by ageing period (P<0.05). Neither marinade treatment nor ageing period had not shown any significant difference on 
hardness, fracturability, cohesiveness, chewiness. Marinade pH decreased during the ageing period for all treatments except CA. On 7* day, 
the highest marinade pH was recorded for CHP (6.36), the lowest marinade pH was recorded for CA (5.19). CON and STP had 5.79 and 6.02 
marinade pH, respectively at the same period. However, muscle pH showed a tendency to increase until 5th day of ageing then it decreased. 
Likewise, Cannon et al., (1993) found that STP treatment increased muscle pH while CA resulted decreasement on muscle pH. Detienne and 
Wicker, (1999) and Zheng et al., (1989) reported that muscle pH increased in STP treatment significantly. Muscle pH was 5.43, 5.75, 4.16 
and 5.89 at 7th day for CON, STP, CA, CHP respectively. For all marinade treatments, brightness increased until the third day of ageing, 
while red color coordinate decreased and yellow color coordinate increased. The results showed that CA converted meat color from red to 
brown. The color of meat slices in STP was not dark as the meat slices in CON and CHP treatments. Likewise, Qiaso et al., (2002) showed 
that absolute color values changed with marination. Our study showed that color parameters increased during the agenig period. Although, 
there were no significant differences among marinade treatments and ageing period for hardness, fracturability, cohesiveness, chewiness, 
compressibility, these values were lower in slices treated with STP compared with the other treatments. Cannon et al., (1993) found that 
storage time did not have significant effect on WB. In our study, tenderness was higher for STP compared with CON. Likewise, Cannon et 
al., (1993) found that STP treatment had higher tenderness score than CON treatment at all storage periods. But these results were not 
consistent with results of Weakly et al., (1986) who reported a reduction in WB of fresh pork as storage time increased. However, Sheard et 
al., (1999) confirmed our results. Moisture was higher in CA (75.48 %) until 24 hour of ageing but on 7th day of ageing STP showed the 
higher moisture contents (82.31%) while CA showed the lower moisture (74.96%) compared with the other treatments. On the T  day ot 
ageing, meat slices in STP had lower protein (13.18%) and high fat content (3.01%), CA had the highest protein content (21.45%) but CHP 
had the lowest fat content (1.95%) among the marinades treatments (3.01%). WHC showed increment during the ageing. At he final of the 
treatment, CHP produced the highest WHC (55.49%) compared to control (40.58%), STP (53.89%), CA (52.25). These results confirmed 
previous research (Oreskovich et al., 1992; Cannon et al., 1993). We found that cooking loss showed increasing as storage time increased, 
pH reduced. These results confirmed those reported by Bouton et al., (1973), Harrell et al, (1978) and Oreskovich et al., (1992). Minimum 
cooking loss was observed at STP. Detienne and Wicker, (1999) confirmed our results. High marinade uptake was observed in STP 
treatments during ageing period compared with the other treatments. Marinade uptake was higher for STP and CHP (30.28% and 30.80%) 
when compared with CON and CA (20.02% and 8.61%) on the 7th day of ageing. Rongrong et al, (2000) reported that weight gain was
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'8.97% and 17.52 STP and salt. Detienne and Wicker, (1999) observed that STP (%0.15) and salt (%0.5) marinades had 12.7% weight gain. 
Only STP (%0.15) had 11.4% weight gain, only salt marinade (%1) had 14.3% weight gain.

Conclusions
As a result marinade treatments improved quality of meat as marinade act by altering the ultimate pH. This study suggest that marination 
With STP can be successfully used to enhance tenderness. Marination with weak acids caused to color problems. After cooking, we observed 
Pink defect in CON, CHP treatments. Slight pink defect was observed in STP treatment.
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