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Abstract

Nowadays in Egypt, turkey rolls are widely spread in
supermarkets and restaurants being a part of numerous recipes in
fast foods.

The ability of citric acid (0.2%) and sodium citrate (1.0%) to
reduce pink color in ground turkey meat was investigated. Sodium
nitrite was added to induce pink color formation. In present work,
citric acid (CA) at (0.2%) and sodium citrate (SC) at (1.0%) reduced
natural, or induced pink color in ground Turkey rolls.

The aim of this study was to investigate the possibility of
suppressing the formation of pink color in cooked ground turkey
rolls.

Chemical, physical, color, organoleptic evaluation, and storage
stability tests were carried out either before or after 1, 2 and 3 weeks
storage at (4°C) and after 1, 2 and 3 months storage at (-18°C).

With regard to the gross chemical composition, storage stability,
physical, organoleptic and color evaluation, it could be observed that
for cooked ground turkey rolls either breast or mixture meat (breast
+ leg 1:1 w/w) treated with 1.0% SC are recommended. Also, it was
found that all products had good scores for organoleptic quality.

INTRODUCTION

The pink color defect of cooked, uncured turkey that gives the appearance of
undercooking leads to consumer rejection and thus causes a problem in poultry
industry which has faced for many years. Many causes has been blamed for this
defect, including nitrite or nitrate contamination (Nash et a/. 1985), heat stability of
cytochrome C (Girard et al. 1990), the formation of hemochrome (Ahn and Maurer,
1990), and irradiation (Bagorogoza et al 2001). Even with the large amount of
research devoted to the pink color defect, this problem is still prevalent in the
industry. .

An assortment of ingredients can dppose pink color in cooked turkey.
Diethylenetriamine penta acetic acid, ethylene dinitrilo-tetraacetic acid disodium salt,
trans 1, 2-diaminocyclohexane-N, N, N, N tetraacetic acid monohydrate were all
shown to reduce pink color (Schwarz et al. 1997). Non fat dried milk (Slesinski et al.
2000) and whey protein concentrates (Slesinki et a/. 2000, Sammel and Claus, 2003),
which are approved in processed meats also exhibited a capability for reducing pink
color.

Slesinski ef a/. (2000) found that various dairy proteins reduced the pink color in
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ground turkey samples when sodium nitrite and nicotinamide were added.

Sammel and Claus (2003) found that citric acid and sodium citrate (concentrations
lower than 0.3%) reduced pink color in cooked intact turkey breasts and ground
turkey rolls.

Nowadays in Egypt, turkey rolls are widely spread in supermarkets and
restaurants being a part of numerous fast foods recipes.

The objective of this research was to determine the effectiveness of three
concentrations of citric acid, sodium citrate to reduce pink color in cooked, ground
_ 7 breast turkey rolls, ground leg turkey rolls and mixture of ground breast and ground
le§' turkey rolls, without loss in cooking yield.

MATERIALS AND METHODS

Materials and processing:

Fresh turkey meat was the raw material used for this study. Samples of meat were
obtained from the Experimental Station of the Faculty of Agric., Cairo Univ. at Giza.
The samples were obtained from carcasses slaughtered birds and purchased as breast
and leg immediately after slaughter and were transported using-icebox- to laboratory
of Meat and Fish Technology Res. Dept., Food Tech. Res. Inst., Agric. Res. Center,
Giza, Egypt. turkey meat were boned, skinned and washed, then minced twice using
an electric meat mincer.

The turkey mince were treated as breast, leg and breast and leg (1:1 w/w) 500g.
each.

Sodium nitrite (NT) was used as pinking causative agent, and each sample was
assigned to one of four pinking treatments.

" The curing solution about (30% v/w of sample)
* The control solution consisted of :
[10ppm sodium nitrite (NT), 2.0% sodium chloride (NaCl) and 0.5% sodium
: tripolyphosphate (STP)]

Tréatment (1) 0.2% ciric acid : [Control solution + 0.2% citric acid (CA)]

Treatment (2) 1.0% sodium citrate (SC): [Control solution + 1.0% sodium citrate
(801

Treatment (3) : [Control solution + 0.1% CA + 0.5% (SC)]

Solutions were added to each sample and mixed for 3 min., then rolls packed in
aluminum foil, and cooked in preheated oven at 180°C for 60 min. The rolls internal
temperature reached 88°C according to the method of Maesso et a/. (1970). The
internal temperature wa measured by (Henna check, temp. °C instrument)

All samples kept at room temp. for 60 min. to cool, and then wrapped in polyethylene
bags followed by storage in the refrigerator at 4°C (1).
Analysis was carried out at zero time and at one week intervals (up to 3 weeks), (2)
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storage carried out by freezing at -18°C for 3 months, and analysis was carried out at
zero time and one month intervals (up to 3 months).

Analytical methods :

1- Chemical composition :

Moisture, crude protein, crude fat and ash contents were determined according to the
methods described in the A.O0.A.C. (1995).

2- Physical characteristics : )

* Cooking losses and cooking yield were measured.

All samples were weighed before and after cooking, after equilibrium to room
temperature (20°C) to determine cooking loss.

Cooking loss% = (weight of raw sample — weight of cooked sample) / weight of raw
sample x 100

* Cooking yield was determined as follows : 100 - % cooking loss.

* The water holding capacity (W.H.C.) and plasticity were measured by following the
method described by Soloviev (1966). The ground sample (0.3g) was pressed under
ashless filter paper (Whatman No. 41) for 10 min. using one Kg/weight. Two zones
were formed on the filter paper. The W.H.C. (cm%/0.3g) was calculated by subtracting
the area of internal zone from that of the outer one. The area of internal zone
represented plasticity as cm?/0.3g.

Storage stability :

Total volatile nitrogen (T.V.N) was determined using the method published by
A.O.A.C. (1995).

Thiobarbituric acid value (T.B.A) was estimated according to Pearson (1995).

The pH value of different samples was measured in slurry according to the method
described by Aitken et al. (1962) using a Beckman pH-meter as follows : 5.0g of
minced sample was blended with 100ml of distilled water for 5 minutes.

Hunter color values : Hunter color values (L*, a* and b*) values were measured on
freshly cut surfaces of each sample using colorimeter (Colour Tie PCM color meter,
color Tec, NJ, U.S.A). Samples were wrapped in plastic food wrapp, and the color was
measured. The value L* the lightness ranged from 0 to 100, a* was chromatically
measured where positive value indicating redness and negative value indicating
greenesh, while positive value of b* indicating yeilownesh and negative value
indicating bluenesh. Four random spots on each sample were measured and the
average data was recorded. Whiteness was according to the method of Park (1994).
Whiteness = 100 — {(100-L*)2 + a*2 + b*2}

Microbiological analyses :

These included total plate mesophilic count (T.C) and psychrophilic counts (Ps.C).
They were performed using plate count agar with incubation at 37°C/48 hr and 4°C.10
days, respectively (Harold, 1967).
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Organoleptic evaluation :

Orgnoleptic evaluation of cooked samples were carried out according to Basker
(1988). Ranking method was used to find out the best product among the samples
which had the lowest sum of ranks.

RESULTS AND DISCUSSION

1082 Tapje (1) results show that the breast meat had higher protein and ash
contents but lower moisture and fat as compared to that of the leg meat. On the
other hand, T.B.A values were higher for leg meat than found of breast meat. The
reverse was recorded for T.V.N. The increase or decrease of T.B.A or T.V.N contents
may be due to the differences in fat and protein contents found in turkey meat.
W.H.C. was better for breast than leg meat, this may be ascribed to higher protein
content of breast than leg meat. Plasticity was better for leg than breast meat which
indicated that leg meat had less connective tissues than breast meat. These results
were confirmed by the findings of Patracci et al., (2001).

Table 1. Chemical and physical attributes of fresh Turkey. meat

Constituents Breast Leg

Moisture % 74.40 75.30
Protein % 22.20 19.30
Fat % 2.10 4.20
Ash % 1.30 1.20
T.B.A. (mg/1000g) 0.180 0.210
T.V.N. (mg/100g) 7.02 6.85
pH 6.10 6.10
W.H.C. (cm%0.3q) 2.45 1.95
Plasticity (cm%/0.3g) 3.00 3.10

Data in Table (2) show a slight decrease in moisture content for all samples as
compared with control. Samples that were treated with 0.2% CA, 1.0% SC or (0.1%
CA + 0.5 SC) had higher protein, fat and ash contents than control. The decrease in
moisture content could be attributed to water evaporation, loss of some fluids during -
cooking, decrease of pH value and protein solubility (Kiffer et a/,, 2000).

Table (3) shows the pH values, T.B.A (thiobarbituric acid value) as an indication for
lipids oxidation due to different treatments of turkey ~meat and T.V.N during storage
at 4°C for three weeks. It could be noticed that citric acid (CA) and sodium citrate
(SC) reduced pH, T.B.A and T.V.N for all samples at zero time as compared with
control. During cold storage, there were slight increase in pH, T.B.A and T.V.A.
The increase of pH value during cold-storage was explained by proteolysis and
increase of free alkaline groups as well as the decrease of lactic acid content in
muscles due to its oxidation and breakdown especially at surface parts of meat
(Fouda, 1981).

The increase of TBA values may be explained by oxidation of lipids, and the
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presence of higher myoglobin content in the leg muscle may accelerate lipids oxidation
(Fouda, 1981). The increase of TVN values due to the bacterial decomposition in
meat resulting in protein degradation.

During cold storage, values of pH, TBA and TVN being highest at spoilage, which could
be possibly due to the formation of ammonia and other alkaline products of protein
degradation as explained by Fouda (1981).

Table (4) show plasticity and W.H.C during storage at 4°C for three weeks, also
illustrated the cooking loss % and cooking yield % at zero time. Plasticity and W.H.C
values decreased progressively as the time of storage increased which could be due to
dryness. W.H.C was better for samples treated with 1.0% SC than treated with 0.2%
CA or (0.5% SC + 0.1% CA) as compared with the control. This may be ascribed to
higher protein content of 1.0% SC samples than 0.2% CA samples which improved the
W.H.C of these samples. Fresh as well as cold storage samples showed that the
breast was the tenderest. Plasticity for samples treated with 1.0% SC were better
than those samples treated with 0.2% CA or (0.1% CA + 0.5% SC). Cooking yields
were reduced for all samples treated with 0.2% CA or 1.0% SC or (0.1% CA + 0.5%
SC). :
Cooking yields were reduced for all samples treated with .02% CA when compared
with samples treated with 1.0% SC. The loss of cooking yields may be due to addition
of CA to ground Turkey rolls is in agreement with the results of Kieffer et al,
(2000).

Table (5) show pH, TBA and TVN contents during frozen-storage at -18°C for 3
months. Although the addition of CA reduced pH at zero time, but by frozen storage
there were slight increase for all samples. The increase may be due to partial
proteolysis leading to the increase of free alkaline groups (Fouda, 19é1). TBA showed
an increase in all samples during frozen storage. The increase may be due to the
accumulation of malonaldehyde which indicated oxidation of lipids. The samples
treated with 1.0% SC had lower values of TBA when compared with control or
samples treated with 0.2% CA or samples treated with (0.1% CA + 0.5% SC).

During frozen storage, TVN increased progressively indicating the breakdown of
protein by the effect of microorganisms and tissue enzymes. Such results agreed with
the finding of Fouda (1981).

Data presented in Table (6) shows the plasticity and W.H.C for different treatment
of turkey. Plasticity was measured as indication of the meat tenderness. Plasticity
decreased progressively as the time of frozen-storage increased. The decrease of
tenderness due to frozen-storage may be ascribed to the insolubilityt.and denaturation
of proteins as well as the decrease of W.H.C. It was noticed that breast meat more
tender than leg, and the sample treated with 1.0% SC were more tenderness than
those treated with 0.2% CA or (0.1% CA + 0.5% SC).

During frozen storage, W.H.C decreased in samples treated with 1.0% SC less than
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those treated with 0.2% CA and samples with (0.1% CA + 0.5% SC).

) Color intensity evaluation CIE L* (lightness). Increases in the lightness of turkey
breast products may improve the overall appearance of the product. CIE L* values
were consistently increased by 0.2% CA and 1.0% SC compared with the control
(Tables 7 and 8) at zero time. Citric acid (0.2%) and 1.0% SC increased b* values
(yellowish) and decreased (CIE a*) values (redness) as compared with control, but the
increase of storage time revealed that there were a decrease in L* value and increase
in a* and b* values. There was an increase in whiteness at zero time in samples
treated with 0.2% CA or 1.0% SC than control, but by increasing the storage time the
whiteness decrease. Both 0.2% CA and 1.0% SC could significantly reduce pink
pigments in ground turkey rolls, SC does not negatively influence cooking yields and
therefore, would be more likely candidate for poultry processors to reduce the pink
defect (Sammel and Claus, 2003).

From results of Table (9), it could be noticed that control had the highest total
count as well as psychrophilic bacteria before storage, or after 3 weeks storage at 4°C
and after 3 months storage at -18°C. Samples treated with SC had the lowest count
for T.C or P.S.C bacteria. In all parts of turkey, the samples treated with CA had
higher T.C and P.S.C than the samples treated with SC. This may indicate that SC salt
encouraged the growth and enumeration of bacteria while the acid may inhibit the
bacterial activity.

Sensory evaluation :

From the data shown in table (10) it could be noticed that the best eating qualities
were for breast treated with SC followed by (breast and leg) SC, Leg SC, Breast CA,
(breast + leg) CA, Leg CA, breast M, (breast + leg) M, Leg M, breast C, (breast + leg)
C and Leg C, mean sums were 13, 24, 25, 38, 25, 58, 73, 82, 85, 101, 113 and 116.
Actually, regardless of differences, all products of the present work were rejected by
non of the panelists. It should be noted that the best sample breast treated with SC.

CONCLUSION

Citric acid and SC successfully reduced inherent pink color as well as pink color
induced by NT in cooked, ground turkey rolls. It is speculated that CA and SC
produced their effects by binding the heme-iron of myoglobin preventing pink color-
generating ligands from binding the heme in ground turkey rolls, citric acid
significantly reduced pH of ground turkey samples, which in turn reduced cooking
yields. However, SC was not detrimental to cooking yieids, yet could equally or better
reduce the pink color defect due to NT in ground turkey rolls. Therefore, sodium
citrate is a superior option over citric acid and may be added during processing to
suppress the occurrence of the pink color defect in cooked, uncured, ground Turkey
rolls.
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