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ABSTRACT

This work is carried out to evaluate the effect of frozen storage and
cooking methods on the quality of chicken meat. The highest moisture losses
were observed in chicken breast and thigh meat samples cooked by the
microwave method. Also, all the investigated cooking methods of the same
samples reduced their total protein, nitrogenous compounds and total lipids,
especially after boiling. The loss by cooking methods increased as the time of
frozen storage increased. The extracted fat of frozen stored chicken thigh meat
samples exhibited higher acid, peroxide and TBA values than those of breast
fat samples after all cooking methods. The highest losses of essential, non-
essential, total amino acids and unsaturated fatty acids were found in frozen
stored chicken breast and thigh meat samples cooked by roasting. Moreover,
the lowest losses of the same amino and fatty acids were noticed in the same
samples cooked by pressure cooking. The results indicated that either fresh or
frozen stored chicken breast and tight meat samples cooked by boiling and
pressure cooking methods were significantly with better for tenderness and
juiciness than samples cooked by other cooking samples.

Key words: Chicken meat, Chemical composition, Cooking methods, Frozen storage,
amino acids, Fatty acids, Sensory evaluation.

INTRODUCTION

The quality of raw or frozen stored cooked meat depends essentially on the
composition and stability of the lipid constituents. Shams EI-Din and Bayoumy,
(1990 a) & Nam, et al., (2001). During thermal processing, as a result of thermal
denaturation, the meat proteins contract, leading to a substantial weight loss which can
be up to 20 — 40 % of the initial weight, mainly in the form of water and fat Pan and
Singh, (2001)& Oroszvari et al., (2005). Water can be lost either by evaporation
through the crust or as drip, while fat is only lost exuded from the meat as drip Shilton
et al, (2002)& Oroszvari et al.,( 2006) or as primary lipid oxidation products (e.g.
lipid hydroperoxides and hexanal) and secondary lipid oxidation products (e.g.
thiobarbituric acid reactive substances, TBARS) in chicken Lau & King, (2003). The
thiobarbituric acid (TBA) test has been widely used for measuring oxidative rancidity
in fat containing food, especially fish and meat. Cortinas et al., (2005) & Rahman et
al (2009). This test was considered as a sensitive test for the decomposition products of
highly unsaturated fatty acids which do not appear in peroxide determination Melton,
(1983). Total soluble nitrogen (T.S.N.) soluble protein nitrogen (S.P.N) and soluble
actomyosim nitrogen (S.A.N) percentages of chicken white and dark meat samples
markedly decreased but the non protein nitrogen (N.P.N) increased as the time of
frozen storage progressed and at any time of frozen storage Abd El-Baki et al, (1983);
Abd El-Wahed (1986) & Moawad (1995). Minor changes occurred in the fatty acid
composition of the triglycerides during frozen storage and cooking of either chicken
white or dark meats Igene et al. (1981), Candela et al., (1996) & Capita, et al. (2003).
Cooking of frozen stored chicken meat increased the losses in essential, non-essential
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and total amino acids, which might be attributed to their loss with drippings separated
during cooking as well as by the possible heat destruction of some proteins Abd El-
Wahed (1986) & Moawad (1995). Consumer acceptance of meat depends on its
guality, which is influenced by a series of factors ranging from the physical and
chemical to the histological properties and processing procedure of meat Alvarado &
Sans,(2004).Tenderness has been noted as the most important factor in consumer
perception of quality of meat products Lwasaki, et al. (2009).

This work was undertaken to evaluate the effect of frozen storage up to 6 months
and different cooking method on the chemical composition, stability, fatty and amino
acids composition and organolyptic evaluation of chicken white and dark meat.

MATERIALS AND METHODS
Materials :

Thirty chicken broilers used in this study were obtained from El-Zomor farm,
Kalyoubia, Egypt. Their weight ranged between (1000-1200 g) and the average age
was 8 weeks.

Preparation of chicken meat parts:

Chickens were slaughtered, plucked by hand, cleaned and washed with water. The
wings, neck and heads were removed by hand. The carcasses were then cut into four
parts (two breast pieces and two thighs pieces).Fresh chicken unskinned thighs and
breasts meat were packaged in polyethylene bags and frozen at -20°C for different
storage periods up to 6 months. At designated storage periods, samples were removed
from frozen storage, thawed for 3 hrs at room temperature and immediately cooked.
Cooking methods:

Chicken parts (thighs and breasts) were cooked by the following methods:

¢ Boiled in sufficient amounts of water to cover it at ratio 2: 1 (water : chicken) for 30
minutes.

e Cooked for 20 minutes in a pressure cooker

¢ Roasted by using a preheated conventional electric oven to 180 °C for 60 minutes

e Cooked in a Gold Star Microwave Oven (Model ER-535 MD) (2450 MHz) on a
high power level for 20 minutes, 10 minutes on one side and 10 on the other.

Thawed, raw and cooked chicken meat parts were manually deboned, cut into pieces

and ground twice using a Hobart meat grinder. The prepared samples were used for

immediate analysis.

Analytical Methods:

Moisture and lipids were determined according to the methods recommended by the

A.0.A.C.(2005).

Lipids were extracted from chicken meat samples by the method suggested and

adopted by Bligh & Dyer (1959). Acid and peroxide values were determined

according to the methods of the A.O.A.C. (2005).

Thiobarbituric acid (TBA) was determined according to the method described by Egan

etal., (1981).

Fatty acids determination:

The method described by Metcalfe et al. (1963) & Metcalfe & Wang (1981) was

applied for the preparation of fatty acids methyl esters. A Pye Unicum GLC apparatus

(series 104 Model 64, equipped with a hydrogen flame ionization detector available at

the central lab., Faculty of Agriculture, Cairo University), was used for detecting the

fatty acids. The following operating conditions were carefully selected to ensure

precise calculations of the peaks and for separation of the peaks of the fatty acids.
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Detector :Flame ionization, Column:1.5 m x 0.4 mm coiled glass column packed with
10% polyethylene glycol adipate on celite (100-120 mesh), Carrier gas flow :-
Nitrogen 30 ml./min. — Hydrogen 33 ml./min.
- Air 330 ml./min, Injector temperature :220°C, Chart speed :1 cm/2 min, Column
temperature:lsothermal 190°C , Attenuation :32 X 10%, Detector temperature:200°C.
The standard fatty acid mixture solution was used as primary reference during all
the analyses carried out in this investigation. Relative percentage fatty acids were
automatically calculated in the apparatus according to the area of each fatty acid to the
area of the total fatty acids of sample.
Total nitrogen (T.N.) was determined in the studied chicken meat samples using the
micro Kjeldahl procedure according to the method recommended in the
A.0.A.C.(2005). Protein content was calculated by multiplying the nitrogen content by
6.25, and the results expressed as % protein.
Nitrogenous compounds:

Total soluble nitrogen (T.S.N.), soluble protein nitrogen (SPN), and soluble
actomyosin nitrogen (SAN) were determined according to the methods of the
A.O.A.C. (2005). Non-protein nitrogen (N.P.N.) was calculated according to Bodwell
and McClain (1971), using the following equation: N.P.N. = T.S.N. - S.P.

Amino acids determination:

Amino acids, other than tryptophan, proleine, cystine and methionine, were
determined at the central laboratory for Food and Feed belonging to the Agriculture
Research Center of the Egyptian Ministry of Agriculture. Acid hydrolysis was
performed in sealed ampoules for the determination of amino acids.High Performance
Amino Acid Analyzer (Beckman System 7300 and Data system 7000) was used as
described by Moore et al. (1958) & Widner& Eggum (1966).

The results of fatty and amino acids composition were quite similar, therefore the
experiments were carried out twice.
Sensory evaluation and statistical analysis:

Frozen cooked chicken meat parts (breast and thigh) were organolyptically
evaluated by ten panelists from the Food Science Department, National Research
Centre, Dokki, Giza, Egypt. All samples were evaluated for test, juiciness, tenderness,
flavor and palatability using ten points hedonic scale on which scale on which a score
of 10 represented attributes most liked; 5 represented attributes at an acceptable margin
and 1 represented attributes most disliked. The mean values for each of the parameters
in the organoleptic analysis were subjected to statistical analysis using analysis of
variance and least significant difference (L.S.D.) as reported by Snedecor & Cochran
(1989).

RESULTS AND DISCUSSION
Effect of frozen storage and cooking methods on the chemical composition of
chicken meat:

Changes in moisture content reflect the extent of water holding capacity. Data
in Tables (1 and 2) showed the effect of frozen storage and cooking methods on the
moisture content in chicken breast and thigh meat samples. These results reveal that all
cooking methods used reduced the moisture content of the frozen stored meat.
Moreover, the moisture loss in the frozen stored chicken breast and thigh meats was
higher than that in the same fresh cooked samples by all studied cooking methods. On
the other hand, the loss in moisture by cooking increased as the time of frozen storage
of chicken parts increased. Chicken breast and thigh meat samples, cooked by all the
investigated cooking methods, had the lowest moisture contents after six months of
frozen storage. Frozen stored chicken breast and thigh meat samples for 6 months and
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cooked by pressure, had higher moisture contents than the same samples cooked by the
other cooking methods. The highest moisture losses (%) were observed in chicken
breast and thigh meat samples cooked by microwave after 6 months of frozen storage
being 20.70 and 22.65%, respectively, as compared to moisture contents % of the same
fresh raw samples. The reduction in water holding capacity could lower the moisture
content in either storage or cooking chicken meat samples Abd El-Wahed (1986) &
Oroszvéri et al., (2005).

Meat protein is a major constituent, which affects meat quality and nutritive value.
Total nitrogen and protein of frozen cooked chicken breast and thigh meat samples are
represented in Tables (1 and 2).At the third month of frozen storage a higher decrease
in total nitrogen and protein was observed in either chicken breast or thigh meat
samples, especially after boiling. For instance, total nitrogen and protein of boiled
breast and thigh meat samples, after 3 months of frozen storage, were 11.97 and
74.81% as well as 10.69 and 66.81% respectively. Meanwhile, the lowest decrease in
total nitrogen and protein was found in chicken breast and thigh meat samples cooked
by the pressure method after 3 and 6 months of frozen storage, as compared to the
other cooking methods. However, microwave and roasting cooking methods retained
approximately the same contents of total nitrogen and protein in chicken breast and
thigh meat samples cooked by the two studied methods after 3 and 6 months of frozen
storage. The same results showed that at any frozen storage time, cooked chicken
breast meat samples exhibited higher contents of total nitrogen and protein as
compared to those of the cooked chicken thigh meat samples cooked by any of the
studied cooking method. The total nitrogen and protein content losses in the chicken
breast and thigh meat samples, cooked during frozen storage, were higher than those in
the same fresh cooked samples by any cooking method. That is due to the action of
proteolytic meat enzymes. In this respect Abd El-Wahed (1986) & Moawad (1995)
indicated that proteolytic enzymes of meat tissues were still active during frozen
storage and were responsible for the partial hydrolysis of protein.

Results in Tables (1 and 2) also show the total soluble nitrogen (T.S.N.), soluble
protein nitrogen (S.P.N.), soluble actomyosin nitrogen (S.A.N.) and non-protein
nitrogen (N.P.N.) for cooked chicken breast and thigh meat samples during frozen
storage. Chicken breast meat samples, cooked by any cooking method showed higher
T.S.N,, S.P.N., S.ANN. and N.P.N. than those of chicken thigh meat samples at any
tested frozen storage time. The same results also indicated that all cooking methods
reduced the previously mentioned nitrogenous compounds except N.P.N. in the frozen
stored chicken breast and thigh meat samples, especially after 6 months. From the
previously mentioned statement, it could be concluded that boiling exhibited the
highest reduction in T.S.N., S.P.N., and S.A.N. of either frozen stored chicken breast or
thigh meat samples after 3 and 6 months, followed in a decreasing order by roasting,
microwave and pressure cooking. On the other hand, cooking of frozen stored chicken
meat exhibited a higher loss in T.S.N., S.P.N. and S.A.N. compared to that of the same
fresh cooked meat. After 3 and 6 months of frozen storage, the losses in T.S.N. by
boiling were 58.55 and 62.42% for breast meat samples, compared to % for fresh
breast meat, while for the thigh meat samples these were 51.98 and 59.34%
respectively. The reduction in S.P.N. could be attributed to the denaturation of protein
by the effect of heat as mentioned by Harrison (1980). It was also noticed that cooking
of chicken meat by pressure caused minimum loss in S.P.N. being: 30.4 and 42.2%
after 3 and 6 months for breast meat as well as 23.59 and 42.09% for thigh meat,
respectively. These results are in agreement with Abd El-Wahed (1986). Pressure
cooking retained 13.49 and 15.20% of their original S.A.N., compared to % for fresh
thigh samples respectively after 6 months of frozen storage cooked chicken breast and
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Table 2
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thigh meat samples. The corresponding values of cooked breast and thigh meat
samples by boiling were only 10.95 and 14.45%, respectively. Microwave and roasting
cooking methods retained approximately the same contents of T.S.N., S.P.N. and
S.AN. in chicken breast and thigh meat samples after 3 and 6 months of frozen
storage. Furthermore, the non-protein nitrogen of the frozen stored chicken meat
samples increased by all cooking methods. The N.P.N. fraction of cooked chicken meat
samples under investigation was found to increase as the time of frozen storage
increased, with higher levels in breast meat than in thigh meat samples. These results
reflect higher proteolysis and protein breakdown products in breast meat than in thigh
meat. Similar findings were reported by Abd El-Wahed (1986) & Moawad (1995).

Concerning the fat contents; Tables (1&2) reveal that all cooking methods reduced
the total lipids content for both investigated frozen stored breast and thigh meat
samples (on dry weight basis). It could be concluded that roasting exhibited the highest
loss in total lipids of either frozen stored chicken breast or thigh meat samples for 3
and 6 months, followed in a decreasing order by microwave, boiling and pressure
cooking. These losses in total lipids content for the frozen stored and cooked chicken
meat samples could be attributed to both enzymatic and or oxidative reactions or to
leaching in the drippings Morsi et al., (1975) & Moawad, (1987).

Chemical properties of the fat extracted from frozen stored chicken meat after
cooking:

Acid, peroxide and TBA values reflect directly the changes that occurred in fat
during freezing and cooking, which might affect the eating quality of meat. The acid,
peroxide and TBA values of the fat extracted from cooked chicken breast and thigh
meats during frozen storage are given in Table (3). The data in this Table showed
noticeable increases in the acid, peroxide and TBA values, especially in the case of
roasted frozen stored chicken breast or thigh meat samples. It is also apparent that, the
fat of frozen stored chicken thigh meat samples exhibited higher values than those of
breast samples after all cooking methods. The greater differences between cooking
methods of frozen stored chicken meat samples could be attributed to the storage and
cooking conditions, especially time and temperature. Jensen et al., (1997); Grau et al.,
(2001) a and b & Cortinas, (2005). Shams EI-Din and Ibrahim (1990b) observed that
cooking increased the free fatty acid levels. It has been also reported that cooking of
beef stored beef at -20°C for 12 weeks caused a significant increase in its peroxide and
TBA values than fresh cooked beef meat Moawad, (1987). Meanwhile, Abd ElI-
Wahed (1986) reported that, cooking of either fresh or frozen chickens by different
methods reduced the peroxide value of the extracted fat. The decrease in peroxide
value during cooking might be attributed to steam distillation, which could have
removed the formed volatile peroxides Kopp, (1973) & Rahman et al ., (2009). These
fluctuating results could be due to the problem of sample autoxidation during peroxide
and TBA analysis, associated with the probable enhancing effect by higher levels of
oxidized lipids in the studied cooked meat samples Pikul et al., (1984).

Effect of cooking methods on fatty acid composition of frozen stored chicken
meat:

Chicken lipids are characterized by relatively high levels of unsaturated fatty acids
which are considered as a positive and healthy aspect by consumers Tables (4 &
5).These results are in agreement with Shams EI-Din & Ibrahim (1990 b) & Wood et
al., (2003). From these results in these Tables it could be observed that the total
unsaturated fatty acids of both frozen stored chicken meat samples were found to
decrease after all the cooking methods, especially after roasting. Lowest loss in total
unsaturated fatty acids was found in the frozen stored chicken breast and thigh meat
samples cooked by pressure Since fatty acids (saturated and unsaturated) are
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determined and calculated to represent mathematically 100%, the actual decrease in
total unsaturated fatty acids will consequently apparent theoretical increase in saturated
fatty acids which does not represent an actual increase in total saturated fatty acids..
Effect of cooking methods on amino acid composition of frozen stored chicken
meat:

Amino acid contents of frozen stored chicken meat samples as affected by
cooking methods are shown in Tables (6 & 7) from these Tables it could be observed
that, cooked frozen stored chicken breast and thigh meat samples for 6 months reduced
the total amino acids, the quantity of these amino acids varied according to the
cooking method applied. A marked reduction took place in glutamic acid and arginine
was also showed as well as sulpher-amino acids in both investigated chicken meat
samples. On the other hand, a slight decline in the other amino acid was noticed. The
highest losses of essential, non-essential and total amino acids were found in frozen
stored chicken breast and thigh meat samples cooked by roasting. Meanwhile, the
lowest losses of essential, non-essential and total amino acids were noticed in the same
samples cooked by pressure. This reduction of amino acid contents might be attributed
to their losses with drippings separated during cooking as well as by the heat
destruction as mentioned by Moussa (1981); Abd EI-Wahed (1986) & Moawad
(1987).

Table 6. Effect of cooking methods on amino acids composition of frozen stored
chicken white meat (breast).

Cooking methods

Amino acids Boiling Pressure Microwave Roasting
(g/16 g N) Storage period | Storage period | Storage period | Storageperiod
(month) (month) (month) (month)

0 | 6 0 | 6 0 | 6 0 | 6
Essential amino acids
Threonine 2.92 2.58 2.95 2.60 3.01 | 262 | 2.93 2.56
Cysteine 0.96 0.60 0.98 0.62 0.93 | 058 | 0.87 0.55
Valine 5.51 4381 5.53 4.87 542 | 472 | 5.24 451
Methionine 2.36 1.70 242 1.75 225 | 169 | 2.16 1.01
Isoleucine 4.85 4.61 491 4.66 4.86 | 458 | 4.80 4.49
Leucine 6.93 6.11 6.95 6.10 7.02 | 6.02 | 6.95 5.92
Tyrosine 2.21 1.70 2.27 1.76 211 | 165 | 1.98 1.61
Phenylalanine | 3.24 | 293 | 3.26 | 291 | 3.15 | 2.86 | 3.11 2.80
Lysine 6.98 6.15 7.08 6.21 6.91 | 6.10 | 6.85 5.95

Total E.AA. 35.96 | 31.19 |36.35| 31.48 | 35.66 | 30.82 | 34.89 | 30.03
Non-essential amino acids
Aspartic acid 8.72 8.05 8.83 8.16 8.64 | 7.85 | 8.55 7.91
Serine 3.06 2.67 3.11 2.75 3.02 | 259 | 2.98 2.55
Glutamic acid | 15.81 | 13.62 | 15.90 | 13.93 | 15.81 | 13.57 | 15.74 | 13.50
Proline* -- -- -- -- -- -- -- --

Glysine 496 | 4.64 | 5.02 4.72 493 | 458 | 4.85 4.47
Alanine 541 | 4.82 5.46 4.96 530 | 480 | 5.26 4.68
Histidine 358 | 320 | 3.61 3.25 348 | 3.15 | 3.39 3.10
Arginine 590 | 511 | 5983 5.18 581 | 493 | 577 4.79

Total Non.E.AA. | 47.44 | 4211 | 47.86 | 42.95 | 46.99 | 41.47 | 46.54 | 41.00
Values are the average of 2 experiments.
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Sensory evaluation of stored chicken meat cooked by different methods.

With respect to sensory evaluation, the eating quality characteristics of the
cooked (fresh and frozen stored) chicken breast and thigh meat samples by different
cooking methods were assessed and the obtained results are presented in Table (8). The
same Table showed that the cooked (either fresh or frozen stored) chicken breast and
thigh meat sample by boiling methods had higher score for tenderness .A significant
changes (p<0.01) in tenderness better either fresh or frozen stored chicken breast and
thigh meat samples cooked by boiling and pressure methods and the same samples
cooked by microwave and roasting methods, could be due to the loss of water holding
capacity. These results agree with Self et al., (1990). The fresh and frozen stored
chicken breast meat samples, cooked by microwave and roasting, showed no
significant differences (p<0.01) between them for tenderness. Castaneda et al., (2005)
& Mehaffey et al., (2006) reported that age, sex, location, deboning time and cooking
method could influence the ultimate tenderness of broiler meat.

Referring to the same Table, it could be noticed that the fresh or frozen by
cooked boiling or pressure cooking had higher scores for juiciness as compared with
the same samples cooked by microwave and roasting. These results confirm the
findings of Barbeau & Schnept (1989). Meanwhile, the fresh and frozen stored
chicken breast meat samples, cooked by boiling and pressure, showed no significant
differences (p<0.01) between them for juiciness. However, significant changes
(p<0.01) were obtained for juiciness of fresh cooked chicken breast meat samples
when cooked by microwave and roasting methods.

Moreover, the fresh and frozen stored chicken breast and thigh meat samples
cooked by microwave and roasting showed significant differences (p<0.01) for flavor
as compared with the same samples cooked by boiling or pressure. Flavor scores were
associated with tenderness and juiciness in both white and dark meats regardless of the
variable packaging or the cooking treatment. Panelists often commented that flavor
was of the most difficult factors to judge Culotta & Chen (1973). Likewise, Risch
(1989) found that foods prepared by using a microwave oven usually generated less
desirable flavors than those prepared by the conventional oven.

Concerning palatability, it could be concluded that fresh and frozen stored
chicken breast and thigh meat samples cooked by microwave and roasting, showed
significant changes (p<0.01) in palatability as compared with the same samples cooked
by boiling or pressure. In this respect Harrison (1980) & Alvarado & Sans (2004)
pointed out that processing conditions and cooking methods are known to affect the
palatability of cooked meat and it has been suggested that higher surface temperature
in microwave cooked meat may lead to excessive protein denaturation, where sensory
perception of meat juiciness is related to the degree of wetness perceived as the first
few chews are taken. However, no significant differences (p<0.01) were observed on
palatability for fresh and frozen stored chicken breast and thigh meat samples cooked
by any cooking method. Furthermore, the scores of all the sensory parameters were
found to decrease as the time of frozen storage of the investigated chicken parts
increased. The above mentioned results and conclusions are in accordance with the
findings of Shireva et al. (1979).

In general, the results in Table (8) indicated that, either fresh or frozen stored
chicken breast and thigh meat samples cooked by boiling and pressure cooking showed
significant difference (p<0.01) for tenderness and juiciness as compared with the same
samples cooked by microwave and roasting. Meanwhile, the latter two cooking
methods caused significant changes (p<0.01) in flavor and palatability for the same
samples as compared with both boiling and pressure cooking methods.
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Table 7. Effect of cooking methods on amino acids composition of frozen stored dark

meat (thigh).
Cooking methods

. . Boiling Pressure Microwave Roasting
Amino acids - - - -
(a/16 g N) Storage period Storage period Storage period Storage period

(month) (month) (month) (month)
o | s o | =6 o | s o | s
Essential amino acids
Threonie 2.65 2.32 2.61 2.35 2.56 2.27 2.44 2.20
Cysteine 1.17 0.63 1.10 0.66 1.14 0.61 0.97 0.55
Valine 4.36 3.85 4.35 3.90 4.17 3.76 4.01 3.64
Methionine 1.83 1.22 1.92 1.24 1.85 1.18 1.80 1.15
Isoleucie 4.59 4.34 4.73 4.35 4,51 4.25 4.35 4.13
Leucine 6.41 5.48 6.52 5.51 6.36 5.40 6.21 5.22
Tyrosine 2.14 1.72 2.10 1.73 2.03 171 1.95 1.64
Phenylalanine 2.97 2.55 3.02 2.60 2.95 2.49 2.83 241
Lysine 6.78 5.71 6.86 5.78 6.73 5.56 5.65 5.40
Total E.AA. 32.90 27.82 33.21 28.12 32.30 27.23 31.21 26.34
Non-essential aminoacids
Aspaacid 8.91 8.15 5.96 8.24 8.75 8.02 8.59 7.88
Serine 2.93 2.60 2.97 2.71 2.96 2.51 2.87 2.42
Glutamic acid 16.16 13.79 16.21 14.06 15.95 13.65 15.83 13.54
Proline” - - - - - - - -
Glysine 6.25 5.63 6.32 5.70 6.18 5.53 6.12 5.47
Alanine 5.76 5.12 5.81 5.18 5.72 5.00 5.61 4.90
Histidine 2.39 1.78 2.45 1.85 2.34 1.70 2.26 1.63
Arginine 5.18 4.20 5.23 4.25 5.10 4.04 4.94 3.95
Total 47.58 41.27 47.95 42.00 47.00 40.45 46.22 39.79
Non E.A.A.

Values are the average of 2 experiments

Table 8. Statistical analysis of sensory scores (L.S.D.) of cooked chicken breast and thigh meat.

Boiling

Pressure

Microwave

Roasting

Sensory_ ) Storage periods _Storage Storage periods Storage periods (:)‘onDl)
characteristics (month) periods(month) (month) (month)
0 ] 3 6] 0 3 [ 6 ] 0] 3]s 0 [ 3 ] 6 |

Whitemeat (breast)

Tenderness | 85% | 8.2% | 7.9° | 83% | g1® | 7.8° 6.9° | 6.7° |64°| 69° | 6.8° | 6.5° |0.56593
Juiciness 8.1% | 8.0* | 7.8% | 8.1 | 7.8% | 7.78 6.6 |63 |6.0% 6.7° |65 |6.1% [0.57295
Flavor 749 [70%] 69° | 749 [ 72® ] 6.9° 8.8% 8.6 [83°] 89° [86™ |84™ [0.46730
Palatability | 7.0 | 6.8% | 65¢ | 7.1° | 6.8% | 6.6% 86% | 84%® |81°| 87% | 86% | 85% (053756
Dark meat (thigh)

Tenderness | 8.4° [80® [ 7.8° [ 81®[79® [ 7.6° 67964 [6.2°] 68° |65 [ 6.4 [0.53143
Juiciness 82% | 7.9% | 7.7® | 81* | 7.8® | 75° 65| 63%(6.0% 66° |65“]|6.0°[056010
Flavor 76° | 73| 71° | 76° | 74> | 7.3% 9.0% | 887 |86 9.0% | 897 | 8.8°% |0.44167
Palatability | 7.2% | 7% | 679 | 74° | 71 | 6.9 87% | 85™ (82" 88 |87%|85%|0.59965

The mean scores in raw with same letter or letters are not significantly at the 1% level of significant.
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CONCLUSION

It could be concluded that all cooking methods caused losses in total lipids,
protein, nitrogen, S.P.N, SAN, unsaturated fatty acids, essential ,non-essential and total
amino acids of frozen stored chicken breast and thigh meat. Also frozen stored chicken
breast and thigh meat cooked by boiling and pressure were significantly better in
tenderness and juiciness as compared with the same samples cooked by microwave and
roasting. Meanwhile the latter two cooking methods caused significant losses (p<0.01)
in flavor and palatability for the same samples as compared with both boiling and
pressure methods
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